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gac cgt gcg gcg gag ctt ttg aac gca cat ccc aag ccc gcc atg tac 835 
Asp Arg Ala Ala Glu Leu Leu Asn Ala His Pro Lys Pro Ala Met Tyr 
230 235 240 " 245 

get aat gcg cat ggc aaa gaa gac taagaagaat gaacagctgc egg 882 
Ala Asn Ala His Gly Lys Glu Asp 
250 



<210> 236 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Lys Val lie Ala His Arg Gly Leu Ser Ser Arg Phe Pro Glu Leu 
1 5 10 15 

Thr Glu Ser Ala Phe Arg Ala Ala Leu Glu Leu Pro He His Gly He 
20 25 30 

Glu Thr Asp Val Arg Leu Thr Lys Cys Gly Glu Val Val Asn Val His 
35 40 45 

Asp Pro He Val Asp Arg Val Ser Asn Gly Arg Gly Arg Val Ser Arg 
50 55 60 

Leu Asp Leu Glu Ser Leu Leu Ser Leu Asn Phe Gly Thr Lys Glu Thr 
65 70 75 80 

Pro Glu Lys Val Leu Thr Leu Asn Asn Leu Leu Asp He Phe Glu Asp 
85 90 95 

Tyr Pro Asp Lys His Leu Tyr He Glu Thr Lys His Pro Met Arg Tyr 
100 105 " 110 

Ala Val Met Leu Glu Glu Glu He Thr Lys lie Leu Lys Tyr Arg Gly 
115 120 125 

Leu Thr Glu Asp Pro Arg He His He He Ser Phe Ala Leu Pro Ala 
130 135 140 

Met Tyr Arg Met Ala Arg Leu Ala Pro Gin Leu Asp Arg He His Leu 
145 150 155 160 

Arg Arg Ser Trp Glu Arg Trp Gly Asn Pro Arg Asp Val Arg Cys Gly 
165 170 175 

Val Pro Thr Gly Leu Gly Leu Ser Leu Glu Arg Ala Lys Met Asp Pro 
180 185 " " 190 

Arg Met He Gly Ala Lys Gly Leu Pro Thr Tyr Leu Phe Thr Val Asp 
195 200 205 

Lys Gin Lys Asp Met Leu Trp Ala Arg Glu Gin Gly Val Asp Met Leu 
210 215 220 

Ala Thr Asn Tyr Pro Asp Arg Ala Ala Glu Leu Leu Asn Ala His Pro 
225 230 235 240 
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Lys Pro Ala Met Tyr Ala Asn Ala His Gly Lys Glu Asp 
24 5 2 50 
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<210> 237 
<211> 1428 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1405) 
<223> RXS01166 

<400> 237 

accgtaccca cagacacacc agaattaaca gaaacagact gaaaaacaac atcgctcgac 60 

atgcgcgtaa tcctaacccg cgcacactaa tgtggccgat atg ggc tac acc aac 115 

Met Gly Tyr Thr Asn 
1 5 

etc aac gac aca egg gtc ttg cgc gee ggg tea tgt gat gee tgg tgg 163 
Leu Asn Asp Thr Arg Val Leu Arg Ala Gly Ser Cys Asp Ala Trp Trp 
10 15 20 



cgc acg atg tct ccg eta gtg cag cag gga agt gag gca gtc ttt egg 
Arg Thr Met Ser Pro Leu Val Gin Gin Gly Ser Glu Ala Val Phe Arg 
25 30 35 



211 



cgc ate atg ggt etc teg egg cgt cct gat egg aaa cct ggc ttt gac 
Arg He Met Gly Leu Ser Arg Arg Pro Asp Arg Lys Pro Gly Phe Asp 
40 45 50 



259 



gat gtc cca cat ttc ggc gca get gtt cga gtt ccc ggt eta aaa cac 
Asp Val Pro His Phe Gly Ala Ala Val Arg Val Pro Gly Leu Lys His 
55 60 65 



307 



ggc acg ttg gtc aat get gca ccc ttg aaa gtt ttg ggc gca egg ggc 
Gly Thr Leu Val Asn Ala Ala Pro Leu Lys Val Leu Gly Ala Arg Gly 
70 75 80 85 



355 



gag ccc aac ccc gcg agt teg tac cgt ttt gaa tac ate acc ggt gat 
Glu Pro Asn Pro Ala Ser Ser Tyr Arg Phe Glu Tyr He Thr Gly Asp 
90 95 100 



403 



tec gca ggt cga gee ate act gcg acc ggc get gtc etc ttt tec aca 
Ser Ala Gly Arg Ala He Thr Ala Thr Gly Ala Val Leu Phe Ser Thr 
105 110 115 



451 



cgc ccc tgg aca acc ggc ccg cgt ccc gcg ate gee atg get cca tec 
Arg Pro Trp Thr Thr Gly Pro Arg Pro Ala He Ala Met Ala Pro Ser 
120 125 130 



499 



acc caa ggc gtc gca cag cac tgc gat ccc tec cac acc tgc gee ate 
Thr Gin Gly Val Ala Gin His Cys Asp Pro Ser His Thr Cys Ala lie 
135 140 145 



547 



gga etc aac gca ttc tat gac aaa ccc ttc gac gca ate att get tac 
Gly Leu Asn Ala Phe Tyr Asp Lys Pro Phe Asp Ala lie lie Ala Tyr 
150 155 160 165 



595 
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gaa etc ccc gtc ate etc tgg ttt eta get cac gga ctt gac gtt gtg 643 
Glu Leu Pro Val He Leu Trp Phe Leu Ala His Gly Leu Asp Val Val 
170 175 ' 180 

ttc ate gat tac ccc cgc gac ccc gca acc ggc gtc caa tac tat tgc 691 
Phe He Asp Tyr Pro Arg Asp Pro Ala Thr Gly Val Gin Tyr Tyr Cys 
185 190 195 

gat tec ate get gca get aaa teg ctt etc gac gee gtc etc gec tec 739 
Asp Ser He Ala Ala Ala Lys Ser Leu Leu Asp Ala Val Leu Ala Ser 
200 205 210 

aga caa etc ggc ctt tea ccg gaa gca ccg ctt ggc ctg tgg gga ttc 787 
Arg Gin Leu Gly Leu Ser Pro Glu Ala Pro Leu Gly Leu Trp Gly Phe 
215 220 225 

tec caa gga ggc ggc gee act ggc tgg get gca caa ttg cag gat tac 835 
Ser Gin Gly Gly Gly Ala Thr Gly Trp Ala Ala Gin Leu Gin Asp Tyr 
230 235 240 245 

gca cct gat gtc cgc cca aag gca gcg gtc gtg ggc get cca cca gtg 883 
Ala Pro Asp Val Arg Pro Lys Ala Ala Val Val Gly Ala Pro Pro Val 
250 255 260 

gat etc ttc cgc gtc ttg gac act gtc gac ggc gga ttg etc acc gga 931 
Asp Leu Phe Arg Val Leu Asp Thr Val Asp Gly Gly Leu Leu Thr Gly 
265 270 275 

gtg att gee tac gee ate gcg gga ctt gca gtg aac tct tea gag atg 979 
Val He Ala Tyr Ala He Ala Gly Leu Ala Val Asn Ser Ser Glu Met 
280 285 290 

ttt gag gaa ate atg teg gtg tta aat gaa cgc gga gtc agt gat gtg 1027 
Phe Glu Glu lie Met Ser Val Leu Asn Glu Arg Gly Val Ser Asp Val 
295 300 305 

ctg aaa aat ate acc age tgc gcg gga ggt tec ttg ttg gee agt ggc 1075 
Leu Lys Asn He Thr Ser Cys Ala Gly Gly Ser Leu Leu Ala Ser Gly 
310 315 320 325 

tac teg tct tec cgc ggg tgg aca cat cag ggc acg ccg ctg gca gac 1123 
Tyr Ser Ser Ser Arg Gly Trp Thr His Gin Gly Thr Pro Leu Ala Asp 
330 ^ 335 340 

att ctg gac gat ctg cca ctt gtt gtc get gag ttt ggg aag caa aag 1171 
He Leu Asp Asp Leu Pro Leu Val Val Ala Glu Phe Gly Lys Gin Lys 
345 350 355 

ctg ggt cgt gtg gcg cca gaa ate cca gtg ctg ttg tgg ggc tct aaa 1219 
Leu Gly Arg Val Ala Pro Glu He Pro Val Leu Leu Trp Gly Ser Lys 
360 365 370 

aat gat gat gtc att ccc att gat ccc att agg gaa ttg cgt gat age 1267 
Asn Asp Asp Val He Pro He Asp Pro He Arg Glu Leu Arg Asp Ser 
375 380 ~ 385 

tgg gcg gac aag ggt acg cca ttg acc tgg cat gaa tec caa gcg ccg 1315 
Trp Ala Asp Lys Gly Thr Pro Leu Thr Trp His Glu Ser Gin Ala Pro 
390 395 400 405 

cgt gtg cca gga cgc aca ggt etc aac cat ttc ggg ccc tat ttt aga 1363 
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Arg Val Pro Gly Arg Thr Gly Leu Asn His Phe Gly Pro Tyr Phe Arg 
410 415 420 

aac ctg gaa aag tac teg gga tgg etc ata gat cat ctt gtc 1405 
Asn Leu Glu Lys Tyr Ser Gly Trp Leu He Asp His Leu Val 
425 430 435 

tgagtgccgt tttaaaggct egg 1428 

<210> 238 
<211> 435 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Gly Tyr Thr Asn Leu Asn Asp Thr Arg Val Leu Arg Ala Gly Ser 
1 5 10 15 

Cys Asp Ala Trp Trp Arg Thr Met Ser Pro Leu Val Gin Gin Gly Ser 
20 25 30 

Glu Ala Val Phe Arg Arg He Met Gly Leu Ser Arg Arg Pro Asp Arg 
35 40 4 5 

Lys Pro Gly Phe Asp Asp Val Pro His Phe Gly Ala Ala Val Arg Val 
50 55 60 

Pro Gly Leu Lys His Gly Thr Leu Val Asn Ala Ala Pro Leu Lys Val 
65 70 75 80 

Leu Gly Ala Arg Gly Glu Pro Asn Pro Ala Ser Ser Tyr Arg Phe Glu 
85 90 95 

Tyr- He Thr Gly Asp Ser Ala Gly Arg Ala He Thr Ala Thr Gly Ala 
100 105 HO 

Val Leu Phe Ser Thr Arg Pro Trp Thr Thr Gly Pro Arg Pro Ala He 
115 120 125 

Ala Met Ala Pro Ser Thr Gin Gly Val Ala Gin His Cys Asp Pro Ser 
130 135 140 

His Thr Cys Ala He Gly Leu Asn Ala Phe Tyr Asp Lys Pro Phe Asp 
i45 150 155 "* 160 

Ala He lie Ala Tyr Glu Leu Pro Val lie Leu Trp Phe Leu Ala His 
165 170 175 

Gly Leu Asp Val Val Phe He Asp Tyr Pro Arg Asp Pro Ala Thr Gly 
180 185 190 

Val Gin Tyr Tyr Cys Asp Ser He Ala Ala Ala Lys Ser Leu Leu Asp 
195 200 - 205 

Ala Val Leu Ala Ser Arg Gin Leu Gly Leu Ser Pro Glu Ala Pro Leu 
210 215 220 

Gly Leu Trp Gly Phe Ser Gin Gly Gly Gly Ala Thr Gly Trp Ala Ala 
225 230 235 " * 240 
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Gin Leu Gin Asp Tyr Ala Pro Asp Val Arg Pro Lys Ala Ala Val Val 
245 250 255 

Gly Ala Pro Pro Val Asp Leu Phe Arg Val Leu Asp Thr Val Asp Gly 
260 265 270 

Gly Leu Leu Thr Gly Val He Ala Tyr Ala He Ala Gly Leu Ala Val 
275 280 285 

Asn Ser Ser Glu Met Phe Glu Glu He Met Ser Val Leu Asn Glu Arg 
290 295 r 300 

Gly Val Ser Asp Val Leu Lys Asn He Thr Ser Cys Ala Gly Gly Ser 
305 310 315 * 320 

Leu Leu Ala Ser Gly Tyr Ser Ser Ser Arg Gly Trp Thr His Gin Gly 
325 330 335 

Thr Pro Leu Ala Asp He Leu Asp Asp Leu Pro Leu Val Val Ala Glu 
340 345 350 

Phe Gly Lys Gin Lys Leu Gly Arg Val Ala Pro Glu He Pro Val Leu 
355 360 365 

Leu Trp Gly Ser Lys Asn Asp Asp Val He Pro He Asp Pro He Arg 
370 375 380 

Glu Leu Arg Asp Ser Trp Ala Asp Lys Gly Thr Pro Leu Thr Trp His 
385 390 395 ' 400 

Glu Ser Gin Ala Pro Arg Val Pro Gly Arg Thr Gly Leu Asn His Phe 
405 ' 410 415 

Gly Pro Tyr Phe Arg Asn Leu Glu Lys Tyr Ser Gly Trp Leu He Asp 
420 425 430 

His Leu Val 
435 



<210> 239 
<211> 690 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (667) 

<223> RXA00875 

<400> 239 

caatttggcg gcgctgctgg gtgatcgggg gccggttgtt ccgggtgtga ttggtgactg 60 

ggtgaggggc taacgcaaca atgtgtctaa gcttaggggc atg act act gag gtt 115 

Met Thr Thr Glu Val 
1 5 

gaa ctg gtt gtt tta get gat tec gag ggc aat cct att ggt act gcg 163 
Glu Leu Val Val Leu Ala Asp Ser Glu Gly Asn Pro He Gly Thr Ala 
10 15 " 20 
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ccg aaa get acg gtg cac act aag gac acg cct ctg cat ttc gcg ttt 211 
Pro Lys Ala Thr Val His Thr Lys Asp Thr Pro Leu His Phe Ala Phe 
25 30 35 

tec ace tat att ttg aac ccg cgt ggg gag ctg ttg gtg acg cgt cgt 259 
Ser Thr Tyr He Leu Asn Pro Arg Gly Glu Leu Leu Val Thr Arg Arg 
4 0 4 5 50 

gca ttg teg aag aag aca tgg cct ggt gtg tgg acg aac tct atg tgt 307 
Ala Leu Ser Lys Lys Thr Trp Pro Gly Val Trp Thr Asn Ser Met Cys 
55 60 65 

ggg cac cct ggt ccg gat gag aca aac gcg gat gcg att cgt cgc agg 355 
Gly His Pro Gly Pro Asp Glu Thr Asn Ala Asp Ala He Arg Arg Arg 
70 75 80 85 

ggt gtc gat gag ttg ggg ctg gag gta gat tct ttc ttg gat att caa 403 
Gly Val Asp Glu Leu Gly Leu Glu Val Asp Ser Phe Leu Asp He Gin 
90 95 * 100 

gag att ctg cct gat tac cag tac cgt get gtc gac gcg tec ggc att 451 
Glu He Leu Pro Asp Tyr Gin Tyr Arg Ala Val Asp Ala Ser Gly He 
105 HO 115 

gtg gag tgg gag ttg tgc ccg gtc cac etc gtg cgt tta gcg gtg ggg 499 
Val Glu Trp Glu Leu Cys Pro Val His Leu Val Arg Leu Ala Val Gly 
120 125 130 

gaa ttt gtg gag cca ctg gat gat gag gtg gag gag ttc gag tgg gcg 547 
Glu Phe Val Glu Pro Leu Asp Asp Glu Val Glu Glu Phe Glu Trp Ala 
135 140 145 

gaa ccg cag aag ctt ttc gac get gtt gat gec aca cca ttt gtg ttt 595 
Glu Pro Gin Lys Leu Phe Asp Ala Val Asp Ala Thr Pro Phe Val Phe 
150 155 160 165 

tct cca tgg eta gtg gat cag ctt age gee cct gag ctg cgc caa gec 643 
Ser Pro Trp Leu Val Asp Gin Leu Ser Ala Pro Glu Leu Arg Gin Ala 
170 175 180 

ate ctg gaa gcg ttt gac gca gag taactaacta gtctagaagc ctt 690 
He Leu Glu Ala Phe Asp Ala Glu 
185 



<210> 240 
<211> 189 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Thr Thr Glu Val Glu Leu Val Val Leu Ala Asp Ser Glu Gly Asn 
1 5 10 15 

Pro He Gly Thr Ala Pro Lys Ala Thr Val His Thr Lys Asp Thr Pro 
20 25 30 

Leu His Phe Ala Phe Ser Thr Tyr He Leu Asn Pro Arg Gly Glu Leu 
35 40 45 

Leu Val Thr Arg Arg Ala Leu Ser Lys Lys Thr Trp Pro Gly Val Trp 
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50 55 60 

Thr Asn Ser Met Cys Gly His Pro Gly Pro Asp Glu Thr Asn Ala Asp 
65 70 75 80 

Ala lie Arg Arg Arg Gly Val Asp Glu Leu Gly Leu Glu Val Asp Ser 
85 90 95 

Phe Leu Asp lie Gin Glu lie Leu Pro Asp Tyr Gin Tyr Arg Ala Val 
100 105 110 

Asp Ala Ser Gly He Val Glu Trp Glu Leu Cys Pro Val His Leu Val 
115 120 125 

Arg Leu Ala Val Gly Glu Phe Val Glu Pro Leu Asp Asp Glu Val Glu 
130 135 140 

Glu Phe Glu Trp Ala Glu Pro Gin Lys Leu Phe Asp Ala Val Asp Ala 
145 150 155 160 

Thr Pro Phe Val Phe Ser Pro Trp Leu Val Asp Gin Leu Ser Ala Pro 
165 170 175 

Glu Leu Arg Gin Ala He Leu Glu Ala Phe Asp Ala Glu 
180 185 



<210> 241 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1285) 
<223> RXA01292 

<400> 241 

tccgcgtccc tcgaagactt aaaaaacggg cgggattttg tgccgtcttt aaaaaagcca 60 

gcctggcaac caaagcaatg tggaaagaag tgtttcaaaa atg aca aaa gca gtg 115 

Met Thr Lys Ala Val 
1 5 

gtc ate ggc ggg gga eta gca gga eta gee ace acc gca ctg etc tta 163 
Val He Gly Gly Gly Leu Ala Gly Leu Ala Thr Thr Ala Leu Leu Leu 
10 15 20 

cgc gaa gga tat gaa gtc cac etc gtc gaa caa aac gag cac etc ggc 211 
Arg Glu Gly Tyr Glu Val His Leu Val Glu Gin Asn Glu His Leu Gly 
25 30 35 

ggc cgc gee ggg acc ttc gaa etc gac ggc ttc cgc tgg gac acc ggc 259 
Gly Arg Ala Gly Thr Phe Glu Leu Asp Gly Phe Arg Trp Asp Thr Gly 
40 45 50 

ccc age tgg tac etc atg ccc gac gee atg tec cac ttc ttt aag etc 307 
Pro Ser Trp Tyr Leu Met Pro Asp Ala Met Ser His Phe Phe Lys Leu 
55 60 65 

tgc ggc acc tec ate gac gac cac etc gac etc gtg cca ctt gaa ccc 355 
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Cys Gly Thr Ser He Asp Asp His Leu Asp Leu Val Pro Leu Glu Pro 
7 n -i r- 



70 75 80 



85 



gcc tac cgc gtc ate gac gac cac ggc gaa ttc ate gac gtc acc tec 403 
Ala Tyr Arg Val lie Asp Asp His Gly Glu Phe He Asp Val Thr Ser 
90 95 ' ioo 

gac ate gat gcg atg gcc gag ctt ttc gaa tec cgc gaa ccc ggc gcc 451 
Asp He Asp Ala Met Ala Glu Leu Phe Glu Ser Arg Glu Pro Gly Ala 
105 no ~ 115 

ggc gcc aaa ctg cgc acc tat ate gac tec gcc aca cag gtc tac aac 4 99 
Gly Ala Lys Leu Arg Thr Tyr He Asp Ser Ala Thr Gin Val Tyr Asn 
120 125 130 

ctg gcc ate gac ggc ttc etc tac acc aac ttc acc aac ttc ate cca 547 
Leu Ala He Asp Gly Phe Leu Tyr Thr Asn Phe Thr Asn Phe He Pro 
135 140 145 

tac tta age ccc ggc atg ctg cgc ctt tta ccc aaa ctt eta gca age 595 
Tyr Leu Ser Pro Gly Met Leu Arg Leu Leu Pro Lys Leu Leu Ala Ser 
15C > 155 160 165 

ctg teg acc teg eta aaa gtc aag gtc aac acc caa ttc cgc gat aca 643 
Leu Ser Thr Ser Leu Lys Val Lys Val Asn Thr Gin Phe Arg Asp Thr 
170 175 180 

aaa ctg cgc caa ate tta age tac ccc gca gtt ttc etc tec tea gac 691 
Lys Leu Arg Gin He Leu Ser Tyr Pro Ala Val Phe Leu Ser Ser Asp 
185 190 195 

cct teg cac acc ccg gcg etc tat cac etc atg age cac acc gac etc 739 
Pro Ser His Thr Pro Ala Leu Tyr His Leu Met Ser His Thr Asp Leu 
200 205 210 

gtc caa ggc gtc tec tat ccc cga ggc ggc ttc acc gcc ttc ate aag 787 
Val Gin Gly Val Ser Tyr Pro Arg Gly Gly Phe Thr Ala Phe He Lys 
215 220 225 

gca eta att teg ctt ate gac gac gcc gtc etc cac etc ggc acc ccc 835 
Ala Leu He Ser Leu He Asp Asp Ala Val Leu His Leu Gly Thr Pro 
230 235 240 " 245 

gtc age gca ate acc acc caa ggc cga aac gcc aca ggc gtc caa gtc 883 
Val Ser Ala He Thr Thr Gin Gly Arg Asn Ala Thr Gly Val Gin Val 
250 255 260 

ggc tea gag ttc ate gaa gcc gat ate gtg ate age tgc get gat cag 931 
Gly Ser Glu Phe He Glu Ala Asp He Val He Ser Cys Ala Asp Gin 
265 270 275 

cac cac acc gaa acc caa etc eta cct get teg ttg tgc gcg aag ccg 979 
His His Thr Glu Thr Gin Leu Leu Pro Ala Ser Leu Cys Ala Lys Pro 
280 285 290 

gag acg age tgg aag aac aaa caa ccc ggc etc agt act gtg ctg gtt 1027 
Glu Thr Ser Trp Lys Asn Lys Gin Pro Gly Leu Ser Thr Val Leu Val 
295 300 305 

ttg gca ggc gtg aag ggg gag cac acc ctg ctt ttt cct ccg act ggg 1075 
Leu Ala Gly Val Lys Gly Glu His Thr Leu Leu Phe Pro Pro Thr Gly 
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310 315 

acg aag att tec gca aag ttt teg acg 

Thr Lys He Ser Ala Lys Phe Ser Thr 
330 

ctt cag aat cca tct aga tct cca aga 

Leu Gin Asn Pro Ser Arg Ser Pro Arg 

345 350 
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320 325 

get cca ccc cag aat tec egg 1123 

Ala Pro Pro Gin Asn Ser Arg 

335 340 

cct ccg caa cag att ccg atg 1171 

Pro Pro Gin Gin He Pro Met 
355 



ccg cac ccg aag gec acg aga ace tct tea tec tgg tec cag tac ccg 1219 

Pro His Pro Lys Ala Thr Arg Thr Ser Ser Ser Trp Ser Gin Tyr Pro 

. 360 365 370 

ccg atg tct cca ttg gtc acg ggt ccg ctt acg gag aag aat ctg aca 1267 

Pro Met Ser Pro Leu Val Thr Gly Pro Leu Thr Glu Lys Asn Leu Thr 

375 380 385 

tgg tgg gee gga teg caa tagcagcagt ggctcaaatt ggg 1308 

Trp Trp Ala Gly Ser Gin 
390 395 



<210> 242 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Thr Lys Ala Val Val He Gly Gly Gly Leu Ala Gly Leu Ala Thr 
15 10 15 

Thr Ala Leu Leu Leu Arg Glu Gly Tyr Glu Val His Leu Val Glu Gin 
20 25 30 

Asn Glu His Leu Gly Gly Arg Ala Gly Thr Phe Glu Leu Asp Gly Phe 
35 40 45 

Arg Trp Asp Thr Gly Pro Ser Trp Tyr Leu Met Pro Asp Ala Met Ser 
50 55 60 

His Phe Phe Lys Leu Cys Gly Thr Ser He Asp Asp His Leu Asp Leu 
65 70 75 80 

Val Pro Leu Glu Pro Ala Tyr Arg Val He Asp Asp His Gly Glu Phe 
85 90 95 

He Asp Val Thr Ser Asp He Asp Ala Met Ala Glu Leu Phe Glu Ser 
100 105 110 

Arg Glu Pro Gly Ala Gly Ala Lys Leu Arg Thr Tyr He Asp Ser Ala 
115 120 125 

Thr Gin Val Tyr Asn Leu Ala He Asp Gly Phe Leu Tyr Thr Asn Phe 
130 135 140 

Thr Asn Phe He Pro Tyr Leu Ser Pro Gly Met Leu Arg Leu Leu Pro 
145 150 155 160 

Lys Leu Leu Ala Ser Leu Ser Thr Ser Leu Lys Val Lys Val Asn Thr 
165 170 175 
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Gin Phe Arg Asp Thr Lys Leu Arg Gin He Leu Ser Tyr Pro Ala Val 
180 185 190 

Phe Leu Ser Ser Asp Pro Ser His Thr Pro Ala Leu Tyr His Leu Met 
195 200 205 

Ser His Thr Asp Leu Val Gin Gly Val Ser Tyr Pro Arg Gly Gly Phe 
210 215 220 

Thr Ala Phe lie Lys Ala Leu He Ser Leu lie Asp Asp Ala Val Leu 
225 230 235 240 

His Leu Gly Thr Pro Val Ser Ala He Thr Thr Gin Gly Arg Asn Ala 
245 250 " 255 

Thr Gly Val Gin Val Gly Ser Glu Phe lie Glu Ala Asp He Val He 
260 265 270 

Ser Cys Ala Asp Gin His His Thr Glu Thr Gin Leu Leu Pro Ala Ser 
275 280 285 

Leu Cys Ala Lys Pro Glu Thr Ser Trp Lys Asn Lys Gin Pro Gly Leu 
290 295 300 

Ser Thr Val Leu Val Leu Ala Gly Val Lys Gly Glu His Thr Leu Leu 
305 310 315 320 

Phe Pro Pro Thr Gly Thr Lys He Ser Ala Lys Phe Ser Thr Ala Pro 
325 330 335 

Pro Gin Asn Ser Arg Leu Gin Asn Pro Ser Arg Ser Pro Arg Pro Pro 
340 345 350 

Gin Gin He Pro Met Pro His Pro Lys Ala Thr Arg Thr Ser Ser Ser 
355 360 365 

Trp Ser Gin Tyr Pro Pro Met Ser Pro Leu Val Thr Gly Pro Leu Thr 
370 375 380 

Glu Lys Asn Leu Thr Trp Trp Ala Gly Ser Gin 
385 390 395 



<210> 243 
<211> 450 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (427) 

<223> RXA01293 

<400> 243 

cgatgccgca cccgaaggcc acgagaacct cttcatcctg gtcccagtac ccgccgatgt 60 

ctccattggt cacgggtccg cttacggaga agaatctgac atg gtg ggc egg ate 11 

Met Val Gly Arg He 
1 5 
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gca ata gca gca gtg get caa att ggg cga tgg get ggc att gat ggt 163 
Ala He Ala Ala Val Ala Gin He Gly Arg Trp Ala Gly He Asp Gly 
10 15 " 20 

ttg gaa age cgc att gtt gtg cag cgc ace ate ggc cct gee gac ttc 211 
Leu Glu Ser Arg He Val Val Gin Arg Thr He Gly Pro Ala Asp Phe 
25 30 S 35 

gca gac cga tac aac tec tgg age ggc ggg tec att ggc ccc tea cac 259 
Ala Asp Arg Tyr Asn Ser Trp Ser Gly Gly Ser He Gly Pro Ser His 
40 45 50 

ace ctg gca caa teg gcg ttc ttt agg ggt tct aac aaa tec cgc aaa 307 
Thr Leu Ala Gin Ser Ala Phe Phe Arg Gly Ser Asn Lys Ser Arg Lys 
55 60 65 

gta gat ggc ctg tat gac gca ggt gac ace aca gtt cca ggg gtg ggc 355 
Val Asp Gly Leu Tyr Asp Ala Gly Asp Thr Thr Val Pro Gly Val Gly 
70 75 80 ' 85 

gta tct atg tgt ttg ate tct gca gaa aac gtg etc aag cgt etc cgc 403 
Val Ser Met Cys Leu lie Ser Ala Glu Asn Val Leu Lys Arg Leu Arg 
90 95 * 100 

ggg gac aac agt gtg gat egg act taaegggact tttttctttt get 450 
Gly Asp Asn Ser Val Asp Arg Thr 
105 



<210> 244 
<211> 109 
<212> PRT 

<213> Corynebacterium glutamicum 



He Ala He Ala Ala Val Ala Gin 
5 10 



He Asp Gly Leu Glu Ser Arg He Val Val 
20 25 



<400> 244 
Met Val Gly Arg 
1 

Ala Gly 



Gly Pro Ala Asp 
35 

He Gly Pro Ser 
50 

Asn Lys Ser Arg 
65 

Val Pro Gly Val 



Phe Ala Asp Arg 
40 

His Thr Leu Ala 
55 



Tyr Asn Ser Trp 

Gin Ser Ala Phe 
60 



He Gly Arg Trp 
15 

Gin Arg Thr lie 
30 

Ser Gly Gly Ser 
45 

Phe Arg Gly Ser 



Gly Asp Thr Thr 
80 

Ala Glu Asn Val 
95 



Lys Val Asp Gly Leu Tyr Asp Ala 
70 75 

Gly Val Ser Met Cys Leu lie Ser 
85 90 



Leu Lys Arg Leu Arg Gly Asp Asn Ser Val Asp Arg Thr 
100 105 



<210> 245 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA02310 



<400> 245 

gaaatggaca aaaagctttt tgtttaaccg tagtcgacgg aaggcacttg aagcaccttg 60 

ggttagtctt cttgctctcc ggactgagac aatggggttt gtg tct aca act ttt 115 

Val Ser Thr Thr Phe 
1 5 

gat gtg ttg ate ate ggc gcg ggc ccc tea ggt gee age gee gee gtc 163 
Asp Val Leu lie lie Gly Ala Gly Pro Ser Gly Ala Ser Ala Ala Val 
10 15 20 

cat gcg gee agg act ggg ctt caa aca ttg ctt ate gac gee tec tec 211 
His Ala Ala Arg Thr Gly Leu Gin Thr Leu Leu lie Asp Ala Ser Ser 
25 30 35 

ttc ccg egg gat aaa acg tgt ggc gat ggc ctt act ccc cgt gcg att 259 
Phe Pro Arg Asp Lys Thr Cys Gly Asp Gly Leu Thr Pro Arg Ala He 
40 45 50 

cac cag eta gaa ctt eta ggt gtt get gat cag gtt acc ggg gat tat 307 
His Gin Leu Glu Leu Leu Gly Val Ala Asp Gin Val Thr Gly Asp Tyr 
55 60 65 

ttc aac aag ggc ttg aaa ctg cat ggt ttt ggt ggc tct gtt gag gcg 355 
Phe Asn Lys Gly Leu Lys Leu His Gly Phe Gly Gly Ser Val Glu Ala 
70 75 80 85 

ccg tgg ccg gag aca tat ttc acg aat aag ggt tec gcg atg teg egg 403 
Pro Trp Pro Glu Thr Tyr Phe Thr Asn Lys Gly Ser Ala Met Ser Arg 
90 95 100 

atg gag ttc gat gat ttg tta ttc cgc ttg gca aaa tct cat gag gaa 451 
Met Glu Phe Asp Asp Leu Leu Phe Arg Leu Ala Lys Ser His Glu Glu 
105 no us 

gta acc acg tgg gag aac gcg age gee caa gac ccc att ttg agg ggg 4 99 
Val Thr Thr Trp Glu Asn Ala Ser Ala Gin Asp Pro He Leu Arg Gly 
120 125 130 

aat ttc ttg gaa ggc gtt gtg att aat cac gca ggg caa gag aaa acc 547 
Asn Phe Leu Glu Gly Val Val He Asn His Ala Gly Gin Glu Lys Thr 
135 140 145 

gtc aag gcg aag cat gtg att att gee gat ggt gtc cgc tec cct ttc 595 
Val Lys Ala Lys His Val lie He Ala Asp Gly Val Arg Ser Pro Phe 
150 155 160 165 

ggt aag aaa ctg ggt agg cag tgg caa cgc gat gag gtg tat ggc att 64 3 
Gly Lys Lys Leu Gly Arg Gin Trp Gin Arg Asp Glu Val Tyr Gly He 
170 * 175 " 180 

gcg get cgt get tat tgt gaa act ccg ctg tct gat gaa ccg tgg att 691 
Ala Ala Arg Ala Tyr Cys Glu Thr Pro Leu Ser Asp Glu Pro Trp He 
185 190 * 195 



383 



WO 01/00805 



PCT/IB00/00926 



cac tec cat gtg gaa ctg cgc gat gaa gat ggt gtg gtg cag cca gga 739 
His Ser His Val Glu Leu Arg Asp Glu Asp Gly Val Val Gin Pro Gly 
200 205 210 

tat ggg tgg att ttc ccg ctg ggc aac ggc acg gtg aat ttg ggt tgt 787 
Tyr Gly Trp lie Phe Pro Leu Gly Asn Gly Thr Val Asn Leu Gly Cys 
215 220 225 

ggc gcg etc teg acg gat acg aga cca gcg aag ate aat acg aag aaa 835 
Gly Ala Leu Ser Thr Asp Thr Arg Pro Ala Lys lie Asn Thr Lys Lys 
230 235 240 245 

ttg ttg age ttc tat gcg ggt cag cgt cgt aaa gca tgg caa etc ggg 883 
Leu Leu Ser Phe Tyr Ala Gly Gin Arg Arg Lys Ala Trp Gin Leu Gly 
250 255 260 

ccc gag cac gac gtc gee tct gec ctg ctg cct atg ggc ggc. gcg gtg 931 
Pro Glu His Asp Val Ala Ser Ala Leu Leu Pro Met Gly Gly Ala Val 
265 270 275 

teg aat gtg get ggc gcg aac tgg atg ctg ate ggc gat tec gee gcg 979 
Ser Asn Val Ala Gly Ala Asn Trp Met Leu lie Gly Asp Ser Ala Ala. 
280 285 290 

tgt gtg aac ccg ctg aac ggc gaa ggc ate gac tat ggc ctg gaa acc 1027 
Cys Val Asn Pro Leu Asn Gly Glu Gly lie Asp Tyr Gly Leu Glu Thr 
295 300 ' 305 

gcg gcg atg gee gtc gac acg ctt gtg gaa aac ccc aag cgc gat ttg 1075 
Ala Ala Met Ala Val Asp Thr Leu Val Glu Asn Pro Lys Arg Asp Leu 
310 315 320 325 

acc ttg gta tgg cca cat agg ttg cgc gac gcg tac ggc gag acc ttc 1123 
Thr Leu Val Trp Pro His Arg Leu Arg Asp Ala Tyr Gly Glu Thr Phe 
330 335 340 

atg ttg gcg cgc acg get get cga ctg ctg acg tac ccg cag ttt ttg 1171 
Met Leu Ala Arg Thr Ala Ala Arg Leu Leu Thr Tyr Pro Gin Phe Leu 
345 350 355 

ccg atg get ggg ccg etc gca ttc cgc ggg ccg ctg caa aag gee ate 1219 
Pro Met Ala Gly Pro Leu Ala Phe Arg Gly Pro Leu Gin Lys Ala He 
360 365 370 

atg ccg gcg get gcg cgt ttg atg ggc aac ctg ate aca gag gag gat 1267 
Met Pro Ala Ala Ala Arg Leu Met Gly Asn Leu He Thr Glu Glu Asp 
375 380 385 

aaa gac ctg etc gee agg ggt tgg cag gee gee gga tec gcg att agt 1315 
Lys Asp Leu Leu Ala Arg Gly Trp Gin Ala Ala Gly Ser Ala He Ser 
390 395 400 405 

tgg gcg egg aag ggc tec cct ctg tgg gac teg act agt tct ctg gtt 1363 
Trp Ala Arg Lys Gly Ser Pro Leu Trp Asp Ser Thr Ser Ser Leu Val 
410 415 420 

taategcega gtgcagcgcg acg 1386 



<210> 246 
<211> 421 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Val Ser Thr Thr Phe Asp Val Leu lie lie Gly Ala Gly Pro Ser Gly 
1 5 10 15 " 

Ala Ser Ala Ala Val His Ala Ala Arg Thr Gly Leu Gin Thr Leu Leu 
20 25 30 

lie Asp Ala Ser Ser Phe Pro Arg Asp Lys Thr Cys Gly Asp Gly Leu 
35 40 45 

Thr Pro Arg Ala lie His Gin Leu Glu Leu Leu Gly Val Ala Asp Gin 
50 55 60 

Val Thr Gly Asp Tyr Phe Asn Lys Gly Leu Lys Leu His Gly Phe Gly 
65 ™ . 75 80 

Gly Ser Val Glu Ala Pro Trp Pro Glu Thr Tyr Phe Thr Asn Lys Gly 
85 90 95 

Ser Ala Met Ser Arg Met Glu Phe Asp Asp Leu Leu Phe Arg Leu Ala 
100 105 no 

Lys Ser His Glu Glu Val Thr Thr Trp Glu Asn Ala Ser Ala Gin Asp 
115 120 125 

Pro He Leu Arg Gly Asn Phe Leu Glu Gly Val Val He Asn His Ala 
130 135 140 

Gly Gin Glu Lys .Thr Val Lys Ala Lys His Val He He Ala Asp Gly 
145 I 50 155 160 

Val Arg Ser Pro Phe Gly Lys Lys Leu Gly Arg Gin Trp Gin Arg Asp 
165 170 175 

Glu Val Tyr Gly He Ala Ala Arg Ala Tyr Cys Glu Thr Pro Leu Ser 
180 185 190 

Asp Glu Pro Trp He His Ser His Val Glu Leu Arg Asp Glu Asp Gly 
195 200 205 

Val Val Gin Pro Gly Tyr Gly Trp He Phe Pro Leu Gly Asn Gly Thr 
210 215 220 

Val Asn Leu Gly Cys Gly Ala Leu Ser Thr Asp Thr Arg Pro Ala Lys 
225 230 235. 240 

He Asn Thr Lys Lys Leu Leu Ser Phe Tyr Ala Gly Gin Arg Arg Lys 
245 250 255 

Ala Trp Gin Leu Gly Pro Glu His Asp Val Ala Ser Ala Leu Leu Pro 
260 265 270 

Met Gly Gly Ala Val Ser Asn Val Ala Gly Ala Asn Trp Met Leu He 
275 280 285 

Gly Asp Ser Ala Ala Cys Val Asn Pro Leu Asn Gly Glu Gly He Asd 
290 295 300 
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Tyr Gly Leu Glu Thr Ala Ala Met Ala Val Asp Thr Leu Val Glu Asn 
305 310 315 320 

Pro Lys Arg Asp Leu Thr Leu Val Trp Pro His Arg Leu Arg Asp Ala 
325 330 " 335 

Tyr Gly Glu Thr Phe Met Leu Ala Arg Thr Ala Ala Arg Leu Leu Thr 
340 345 350 

Tyr Pro Gin Phe Leu Pro Met Ala Gly Pro Leu Ala Phe Arg Gly Pro 
355 360 365 

Leu Gin Lys Ala He Met Pro Ala Ala Ala Arg Leu Met Gly Asn Leu 
370 375 380 

He Thr Glu Glu Asp Lys Asp Leu Leu Ala Arg Gly Trp Gin Ala Ala 
385 390 395 400 

Gly Ser Ala He Ser Trp Ala Arg Lys Gly Ser Pro Leu Trp Asp Ser 
405 410 415 

Thr Ser Ser Leu Val 
420 



<210> 247 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1147) 
<223> RXA02718 

<400> 247 

tccaccaaaa ttcagcccgc atccccctat tcgattgaag gacgtctcct tgagcagttt 60 



cgatgcccat gaccttgacc tcgacaaatt tccggaggtc gtg cga gat cgt ttg 

Val Arg Asp Arg Leu 
1 5 



115 



acg cag ttc etc gat get caa gag eta aca att get gat ate ggc get 
Thr Gin Phe Leu Asp Ala Gin Glu Leu Thr He Ala Asp lie Gly Ala 
10 15 ^ 20 



163 



cct gtc aca gat get gtg gec cat ctt cgc agt ttc gtg etc aat gga 
Pro Val Thr Asp Ala Val Ala His Leu Arg Ser Phe Val Leu Asn Gly 
25 30 35 



211 



gga aag cga ate cgt cct ctt tat gcg tgg get ggt ttc ctg gcg gcg 
Gly Lys Arg He Arg Pro Leu Tyr Ala Trp Ala Gly Phe Leu Ala Ala 
40 45 50 



259 



caa ggc cat aag aat tct tct gaa aaa ctt gag tec gtc ctt gac gee 
Gin Gly His Lys Asn Ser Ser Glu Lys Leu Glu Ser Val Leu Asp Ala 
55 60 65 



307 



gca gcg agt etc gaa ttc ate cag get tgt gee ttg att cat gac gat 
Ala Ala Ser Leu Glu Phe He Gin Ala Cys Ala Leu He His Asp Asp 
70 75 80 85 



355 
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att ate gat tct tct gat acc egg cgc gga gec ccc aca gtt cac egg 403 
He lie Asp Ser Ser Asp Thr Arg Arg Gly Ala Pro Thr Val His Arg 
90 95 ioo 

get gtg gaa get gat cac cgc gee aat aat ttc gaa ggc gat ccc gag 451 
Ala Val Glu Ala Asp His Arg Ala Asn Asn Phe Glu Gly Asp Pro Glu 
105 no 115 

cac ttt ggc gtt tea gtc teg att ttg get ggc gat atg gca ttg gtg 
H 1S Phe Gly Val Ser Val Ser lie Leu Ala Gly Asp Met Ala Leu Val 
!20 125 



130 



160 165 



ggc cag ctg ctt gat att tat eta gag teg cac gee aac gag teg gtg 
Gly Gin Leu Leu Asp lie Tyr Leu Glu Ser His Ala Asn Glu Ser Val 
170 175 180 

gag ctt gcg gat tct gtc aac cgc ttc aaa acg gec get tac acg att 
Glu Leu Ala Asp Ser Val Asn Arg Phe Lys Thr Ala Ala Tyr Thr He 
185 190 



195 



200 205 



210 



ctt ate gac gcg etc etc cac tac ggc cac gac ate ggc att gca ttc 
Leu lie Asp Ala Leu Leu His Tyr Gly His Asp lie Gly lie Ala Phe 
215 220 



225 



260 



ctt gcg etc get eta caa cgc get gat aag caa tct cct gaa get gca 
Leu «la Leu Ala Leu Gin Arg Ala Asp Lys Gin Ser Pro Glu Ala Ala 
265 270 275 

acg gec att cgc gca ggt gtt gga aag gtg act tea cca gaa gat att 
Thr Ala He Arg Ala Gly Val Gly Lys Val Thr Ser Pro Glu Asp He 
280 285 290 

??! f? 2 ag cat att cga gct act ggt gct gaa 9 aa g* a gtt 

Ala Val lie Thr Glu His lie Arg Ala Thr Gly Ala Glu Glu Glu Val 
295 300 305 

gag cag cga att tec cag ctg act gaa tec ggt ttg gct cac etc gat 
Glu Gin Arg He Ser Gin Leu Thr Glu Ser Gly Leu Ala His Leu Asp 
310 320 325 



499 



Jro I** t t<3 Ct9 Cag 9at tCC ggt ttg a 9* 9" g^ gca ttg 547 

Trp Ala Glu Asp Met Leu Gin Asp Ser Gly Leu Ser Ala Glu Ala Leu 
135 140 145 

111 t 9C ^ 9 a " 9at 9Ct tgg Cgt ggC atg cgt act 9 a ?> 9" a " ggc 595 

Ala Arg Thr Arg Asp Ala Trp Arg Gly Met Arg Thr Glu Val He Gly 
150 155 



643 



691 



gcg cgc cca ttg cac ctg ggc gee tec att gct ggc ggt teg ccg cag 739 
Ala Arg Pro Leu His Leu Gly Ala Ser He Ala Gly Gly Ser Pro Gin 



787 



cag ttg agg gat gat ctg ctt ggt gtg ttt ggg gat ccc gct ate acc 835 
Gin Leu Arg Asp Asp Leu Leu Gly Val Phe Gly Asp Pro Ala He Thr 
230 235 240 245 

ggc aaa cca get gga gac gat ate cgt gaa ggc aag cgc act gtt ctt 883 
Gly Lys Pro Ala Gly Asp Asp He Arg Glu Gly Lys Arg Thr Val Leu 
250 255 ' 



931 



979 



1027 



1075 
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gat gta gac ate ccc gat gag gtg cgc gca cag ttg egg gca ctg get 1123 
Asp Val Asp lie Pro Asp Glu Val Arg Ala Gin Leu Arg Ala Leu Ala 
330 335 340 

ate cgc tea acc gaa cgt egg atg tagtagaege gtatgacact ttt 1170 
lie Arg Ser Thr Glu Arg Arg Met 
345 



<210> 248 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Val Arg Asp Arg Leu Thr Gin Phe Leu Asp Ala Gin Glu Leu Thr lie 
15 10 15 

Ala Asp lie Gly Ala Pro Val Thr Asp Ala Val Ala His Leu Arg Ser 
20 25 30 

Phe Val Leu Asn Gly Gly Lys Arg lie Arg Pro Leu Tyr Ala Trp Ala 
35 40 4 5 

Gly Phe Leu Ala Ala Gin Gly His Lys Asn Ser Ser Glu Lys Leu Glu 
50 55 60 

Ser Val Leu Asp Ala Ala Ala Ser Leu Glu Phe lie Gin Ala Cys Ala 
65 70 75 80 

Leu lie His Asp Asp lie lie Asp Ser Ser Asp Thr Arg Arg Gly Ala 
85 90 95 

Pro Thr Val His Arg Ala Val Glu Ala Asp His Arg Ala Asn Asn Phe 
100 105 110 

Glu Gly Asp Pro Glu His Phe Gly Val Ser Val Ser lie Leu Ala Gly 
115 120 125 

Asp Met Ala Leu Val Trp Ala Glu Asp Met Leu Gin Asp Ser Gly Leu 
130 135 140 

Ser Ala Glu Ala Leu Ala Arg Thr Arg Asp Ala Trp Arg Gly Met Arg 
145 150 155 160 

Thr Glu Val He Gly Gly Gin Leu Leu Asp He Tyr Leu Glu Ser His 
165 170 175 

Ala Asn Glu Ser Val Glu Leu Ala Asp Ser Val Asn Arg Phe Lys Thr 
180 185 190 

Ala Ala Tyr Thr He Ala Arg Pro Leu His Leu Gly Ala Ser He Ala 
195 200 205 

Gly Gly Ser Pro Gin Leu He Asp Ala Leu Leu His Tyr Gly His Asp 
210 215 220 

He Gly lie Ala Phe Gin Leu Arg Asp Asp Leu Leu Gly Val Phe Gly 
225 230 235 240 

Asp Pro Ala He Thr Gly Lys Pro Ala Gly Asp Asp He Arg Glu Gly 
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245 



250 



255 



Lys Arg Thr Val Leu Leu Ala Leu Ala Leu Gin Arg Ala Asp Lys Gin 
260 265 270 

Ser Pro Glu Ala Ala Thr Ala He Arg Ala Gly Val Gly Lys Val Thr 
275 280 285 

Ser Pro Glu Asp He Ala Val He Thr Glu His lie Arg Ala Thr Gly 
290 295 300 

Ala Glu Glu Glu Val Glu Gin Arg He Ser Gin Leu Thr Glu Ser Gly 
305 310 315 320 

Leu Ala His Leu Asp Asp Val Asp lie Pro Asp Glu Val Arg Ala Gin 
325 330 335 

Leu Arg Ala Leu Ala He Arg Ser Thr Glu Arg Arg Met 
340 345 



<210> 249 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> RXA01067 

<400> 249 

ggctttaagg ccgaggtgcc tggctgaact gcagcccctc cagaccctga gatcaggcta 60 

aatggcaaac acaaatagtt tgcatggcag aatagcttag gtg agt gaa ttc caa 115 

Val Ser Glu Phe Gin 
1 5 

gta ccc gaa ate cct gec caa ttc eta ccc aag cat att gcg ctt gtc 163 

Val Pro Glu He Pro Ala Gin Phe Leu Pro Lys His He Ala Leu Val 
10 15 20 

atg gat gga aat gga cgc tgg get acc gag cgt ggc atg aag cgc ace 211 
Met Asp Gly Asn Gly Arg Trp Ala Thr Glu Arg Gly Met Lys Arg Thr 
25 30 35 

gaa ggc cat aag cgt ggc gag gca gtc ctg ctt gat gtt gtt gat gca 259 
Glu Gly His Lys Arg Gly Glu Ala Val Leu Leu Asp Val Val Asp Ala 
40 45 50 

tgc att gaa ctt ggt gtt ccg tac ctt tct get tat gec ttc tct act 307 
Cys He Glu Leu Gly Val Pro Tyr Leu Ser Ala Tyr Ala Phe Ser Thr 
55 60 65 

gaa aac tgg cgt cgt tec acc gat gag gtc cgt ttc etc atg gga ttc 355 
Glu Asn Trp Arg Arg Ser Thr Asp Glu Val Arg Phe Leu Met Gly Phe 
70 75 80 85 

aac cga gat gtg ctg cga cga caa cgc gat gac eta cat gaa aag ggc 403 
Asn Arg Asp Val Leu Arg Arg Gin Arg Asp Asp Leu His Glu Lys Gly 
90 95- 100 
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gtt cgt gtg cgt tgg gtt ggc cgt cgt ccc cgc ctg tgg cgt teg gtt 4 51 
Val Arg Val Arg Trp Val Gly Arg Arg Pro Arg Leu Trp Arg Ser Val 
105 * 110 115 

ate cgt gag ctg gaa act gcg gaa gag eta acc aaa gac aac acc acc 4 99 
lie Arg Glu Leu Glu Thr Ala Glu Glu Leu Thr Lys Asp Asn Thr Thr 
120 125 130 

atg acc ttg gec atg tgt gtg aac tat ggt gga cgc gec gaa ate ate 547 
Met Thr Leu Ala Met Cys Val Asn Tyr Gly Gly Arg Ala Glu He He 
135 140 145 

gac gca gec cgc gac ate gec cgc ctt gca get gaa ggc aaa ctg cgc 595 
Asp Ala Ala Arg Asp He Ala Arg Leu Ala Ala Glu Gly Lys Leu Arg 
150 155 160 165 

ccg gaa caa ate act gag aag acc ttc ccg aac ttc etc gac gaa cct 643 
Pro Glu Gin He Thr Glu Lys Thr Phe Pro Asn Phe Leu Asp Glu Pro 
170 * 175 180 

gac atg cca gac gtc gac ctg ttc ctg cgc cca tec ggt gag aag cgc 691 
Asp Met Pro Asp Val Asp Leu Phe Leu Arg Pro Ser Gly Glu Lys Arg 
185 190 195 

acg tea aac ttc ctg ctg tgg cag tct gec tac gcg gaa atg gtc tac 739 
Thr Ser Asn Phe Leu Leu Trp Gin Ser Ala Tyr Ala Glu Met Val Tyr 
200 * 205 ~ 210 

caa gac aag ctg ttc cct gat ttc acg cag caa gat ctg tac gac gcg 787 
Gin Asp Lys Leu Phe Pro Asp Phe Thr Gin Gin Asp Leu Tyr Asp Ala 
215 * 220 225 

gtc ctg gaa tac gee aag egg gat cgc aga ttc gga age gca 829 
Val Leu Glu Tyr Ala Lys Arg Asp Arg Arg Phe Gly Ser Ala 
230 235 240 

taatgcccac caaccagccg acg 852 



<210> 250 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Val Ser Glu Phe Gin Val Pro Glu He Pro Ala Gin Phe Leu Pro Lys 
15 10 15 

His He Ala Leu Val Met Asp Gly Asn Gly Arg Trp Ala Thr Glu Arg 
20 25 30 

Gly Met Lys Arg Thr Glu Gly His Lys Arg Gly Glu Ala Val Leu Leu 
35 40 45 

Asp Val Val Asp Ala Cys He Glu Leu Gly Val Pro Tyr Leu Ser Ala 
50 55 60 

Tyr Ala Phe Ser Thr Glu Asn Trp Arg Arg Ser Thr Asp Glu Val Arg 
65 70 75 80 



390 



WO 01/00805 PCT/IB00/00926 

Phe Leu Met Gly Phe Asn Arg Asp Val Leu Arg Arg Gin Arg Asp Asp 
85 90 95 

Leu His Glu Lys Gly Val Arg Val Arg Trp Val Gly Arg Arg Pro Arg 
100 105 - no 

Leu Trp Arg Ser Val lie Arg Glu Leu Glu Thr Ala Glu Glu Leu Thr 
115 120 125 

Lys Asp Asn Thr Thr Met Thr Leu Ala Met Cys Val Asn Tyr Gly Gly 
130 135 140 

Arg Ala Glu lie lie Asp Ala Ala Arg Asp He Ala Arg Leu Ala Ala 
145 150 155 i 6 o 

Glu Gly Lys Leu Arg Pro Glu Gin He Thr Glu Lys Thr Phe Pro Asn 
!65 170 175 

Phe Leu Asp Glu Pro Asp Met Pro Asp Val Asp Leu Phe Leu Arg Pro 
130 185 190 

Ser Gly Glu Lys Arg Thr Ser Asn Phe Leu Leu Trp Gin Ser Ala Tyr 
195 200 205 

Ala Glu Met Val Tyr Gin Asp Lys Leu Phe Pro Asp Phe Thr Gin Gin 
210 215 220 

Asp Leu Tyr Asp Ala Val Leu Glu Tyr Ala Lys Arg Asp Arg Arg Phe 
225 * 230 235 ~ 240 

Gly Ser Ala 



<210> 251 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (541) 
<223> RXA01269 

<400> 251 

gattatctct gcgccgattc agctggcaat agcagcagtt gtattgagag ctcatggtcg 60 

tccgattcta tttcgtcaac cacgacctgg gaaagacggt gtg gta ttt gag atg 115 

Val Val Phe Glu Met 
1 5 

att aag ttt cga acc atg ctt gaa cca gat gaa aaa cat gta act gat 163 
He Lys Phe Arg Thr Met Leu Glu Pro Asp Glu Lys His Val Thr Asp 
1° 15 20 

gaa cag cgt eta act aaa gtt gga aag ctt ctg egg gaa acg agt tta 211 
Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu Arg Glu Thr Ser Leu 
25 30 35 

gat gag tta cct aca etc tgg aat gta ttt aaa ggt gat atg age ctt 259 
Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys Gly Asp Met Ser Leu 
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gta ggg cct cga cct ttg ctt gtt age tat ctg gaa cat tac tct tct 307 
Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu Glu His Tyr Ser Ser 
55 60 65 

gaa caa get cga cgc cat gaa gtt cgt cct ggg att act ggt ttg get 355 
Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly lie Thr Gly Leu Ala 
70 " lb 80 85 

cag gtg aat ggc cgt aat caa act act tgg gat gaa cga ctt aag ttg 403 
Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp Glu Arg Leu Lys Leu 
90 95 100 

gat gtc gaa tat gtg gat cgc tgt agt ttg aaa eta gat ttc aaa ata 451 
Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys Leu Asp Phe Lys lie 
105 110 115 

tta ate gee act gta aaa aca gtt ctt tct aaa aag ggc att agt aat 499 
Leu He Ala Thr Val Lys Thr Val Leu Ser Lys Lys Gly lie Ser Asn 
120 125 130 

gaa ggt cat gtc acg atg cca tec ttc att gaa gaa aga aaa 541 
Glu Gly His Val Thr Met Pro Ser Phe He Glu Glu Arg Lys 
135 140 145 

tagcaggtaa aaattttact ttc 564 



<210> 252 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Val Val Phe Glu Met He Lys Phe Arg Thr Met Leu Glu Pro Asp Glu 
15 10 15 

Lys His Val Thr Asp Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu 
20 25 30 

Arg Glu Thr Ser Leu Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys 
35 40 45 

Gly Asp Met Ser Leu Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu 
50 55 60 

Glu His Tyr Ser Ser Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly 
65 70 75 80 

lie Thr Gly Leu Ala Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp 
85 90 95 

Glu Arg Leu Lys Leu Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys 
100 105 110 

Leu Asp Phe Lys He Leu He Ala Thr Val Lys Thr Val Leu Ser Lys 
115 " 120 125 

Lys Gly He Ser Asn Glu Gly His Val Thr Met Pro Ser Phe He Glu 
130 135 140 
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Glu Arg Lys 
145 



<210> 253 
<211> 554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (531) 
<223> RXA01205 

<400> 253 

gta teg gee tat ccg ccg gec ate ate gca gcg get etc gta gga att 48 

Val Ser Ala Tyr Pro Pro Ala He He Ala Ala Ala Leu Val Gly He 

1 5 10 15 

tgc gcg gga gtt ttg ccc cat aat ttt gaa ccc teg cga ata ttt atg 96 
Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg He Phe Met 
20 25 30 

ggc gat tec ggc tec atg etc ate ggc ctg ctg ttg get gca gca teg 144 
Gly Asp Ser Gly Ser Met Leu He Gly Leu Leu Leu Ala Ala Ala Ser 
35 40 45 

ace tea gcg tea gga aaa ate aac atg age ctg tat ggc gca get gat 192 
Thr Ser Ala Ser Gly Lys He Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

ttt ate gca ttg ate tea ccc ate ate gtt gtt etc gee gee gtg gee 240 
Phe He Ala Leu He Ser Pro He He Val Val Leu Ala Ala Val Ala 
65 70 75 80 

ate cca ctg etc gac etc gtg atg gca gtg gtt agg cgc gtg ggc agg 288 
He Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 
85 90 95 

gga gca tea ccc ttt tec ccg gac aaa atg cat ctg cac cac cga ctg 336 
Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 110 

ctg tec ate gga cac ace cat agg cgc gtg gtc eta gtg etc tac acc 384 
Leu Ser He Gly His Thr His Arg Arg Val Val Leu Val Leu Tyr Thr 
115 120 125 

tgg gcg age gee gtg gca ttc ggc gca gtg age ttc tec gtc gtt ccg 432 
Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 



cca ctg ttt gee acc gga teg age ate tgt ggc ate etc ate gee gtc 480 

Pro Leu Phe Ala Thr Gly Ser Ser He Cys Gly He Leu He Ala Val 

145 15Q 155 160 

get gtc aca gee gtg cca gtg atg aaa age egg cga gee gee aaa ctt 528 

Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 

165 170 175 

gat taagtgattg tcactttgga ttg 554 
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<210> 254 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Ser Ala Tyr Pro Pro Ala lie He Ala Ala Ala Leu Val Gly He 
15 10 15 

Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg He Phe Met 
20 25 ^ 30 

Gly Asp Ser Gly Ser Met Leu He Gly Leu Leu Leu Ala Ala Ala Ser 
35 40 45 

Thr Ser Ala Ser Gly Lys lie Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

Phe He Ala Leu lie Ser Pro lie lie Val Val Leu Ala Ala Val Ala 
65 70 . 75 80 

He Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 
85 90 95 

Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 110 

Leu Ser lie Gly His Thr His Arg Arg Val Val Leu Val Leu Tyr Thr 
115 120 ' 125 

Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 

Pro Leu Phe Ala Thr Gly Ser Ser lie Cys Gly He Leu lie Ala Val 
145 150 155 160 

Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 
165 170 175 

Asp 



<210> 255 
<211> 882 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA01576 

<400> 255 

atcggtgatc tttcgcgatt gatacgtgcg cgattgcgtg cccgccagct gctcaagatc 60 
aatggatttc atgacaatca agttatcatc actggggtcg gtg gca cct aac agg 115 
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Val Ala Pro Asn Arg 
1 5 



aaa ate age cat cat gca eta ggc tct att cct ate atg gat gca tea 
Lys He Ser His His Ala Leu Gly Ser He Pro He Met Asp Ala Ser 
10 15 20 



120 125 



130 



163 



aaa aac age gac ttt aaa gac ace tgg eta gtc gta cct tgt tat aac 211 
Lys Asn Ser Asp Phe Lys Asp Thr Trp Leu Val Val Pro Cys Tyr Asn 
25 30 35 

gag gca aca gtt ate egg gaa gtt tta gag aac gca etc aaa aca ttc 259 
Glu Ala Thr Val He Arg Glu Val Leu Glu Asn Ala Leu Lys Thr Phe 
40 45 50 

cct aat att gtt gcg gtc aac gat ggc tec ccg gac aac tec gcg gaa 307 
Pro Asn He Val Ala Val Asn Asp Gly Ser Pro Asp Asn Ser Ala Glu 
55 60 65 

gaa ate cat gcg gee ggc gca cac ctg gtc aac cac ccc gtg aac etc 355 
Glu He His Ala Ala Gly Ala His Leu Val Asn His Pro Val Asn Leu 
70 75 80 85 

gga caa ggt gee gcg ate caa ace ggc ate gaa tac gee cgc aag caa 4 03 
Gly Gin Gly Ala Ala He Gin Thr Gly He Glu Tyr Ala Arg Lys Gin 
90 95 ioo 

ccc ggt gca aaa tac ttt gta act ttc gac gee gac ggc caa cac caa 4 51 
Pro Gly Ala Lys Tyr Phe Val Thr Phe Asp Ala Asp Gly Gin His Gin 
105 HO 115 

gtg aaa gac gtt ate cgc atg gtg gag cga ctg cgt gee gag gac gtg 
Val Lys Asp Val He Arg Met Val Glu Arg Leu Arg Ala Glu Asp Val 



499 



gac att ate gtc ggc acg cgt ttt gga cgc cca cgc caa gec gat gac 547 
Asp lie He Val Gly Thr Arg Phe Gly Arg Pro Arg Gin Ala Asp Asp 
135 140 145 

cag gtg cca eta ate aag cgc ctt gtg ctg cgc ace gtg gtc ctg ctg 595 
Gin Val Pro Leu He Lys Arg Leu Val Leu Arg Thr Val Val Leu Leu 
150 155 160 165 

tea ccg aaa ace cgc cga ctt ggg etc ace gac gee cac aac ggc ctg 643 
Ser Pro Lys Thr Arg Arg Leu Gly Leu Thr Asp Ala His Asn Gly Leu 
1 ?0 175 180 

cgc gta ttc aac caa aaa gtg gcg cag gaa atg aac ate cgc atg aac 691 
Arg Val Phe Asn Gin Lys Val Ala Gin Glu Met Asn He Arg Met Asn 
185 190 195 

ggc atg teg cat gca tec gaa ate gtc gac caa ate gat gaa cgc ggc 739 
Gly Met Ser His Ala Ser Glu He Val Asp Gin He Asp Glu Arq Glv 
200 205 210 

tgg cgc att tea gaa gaa ccc gta gac ate etc tac acc gaa tac tec 787 
Trp Arg He Ser Glu Glu Pro Val Asp He Leu Tyr Thr Glu Tyr Ser 
215 220 225 

atg age aag ggg caa tec ctg etc aac ggc gta aac ate ctg gee gac 835 
Met Ser Lys Gly Gin Ser Leu Leu Asn Gly Val Asn He Leu Ala Asp 
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230 



235 



240 



245 



ggc ttc eta gcg agg aga etc cca tgaegcagae caccacccaa ate 
Gly Phe Leu Ala Arg Arg Leu Pro 



882 



250 



<210> 256 

<211> 253 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 256 

Val Ala Pro Asn Arg Lys He Ser His His Ala Leu Gly Ser He Pro 
1 5 10 15 

He Met Asp Ala Ser Lys Asn Ser Asp Phe Lys Asp Thr Trp Leu Val 
20 25 * " 30 

Val Pro Cys Tyr Asn Glu Ala Thr Val He Arg Glu Val Leu Glu Asn 
35 40 45 

Ala Leu Lys Thr Phe Pro Asn He Val Ala Val Asn Asp Gly Ser Pro 
50 55 60 

Asp Asn Ser Ala Glu Glu He His Ala Ala Gly Ala His Leu Val Asn 
65 70 75 80 

His Pro Val Asn Leu Gly Gin Gly Ala Ala He Gin Thr Gly He Glu 
85 90 95 

Tyr Ala Arg Lys Gin Pro Gly Ala Lys Tyr Phe Val Thr Phe Asp Ala 
100 105 110 

Asp Gly Gin His Gin Val Lys Asp Val He Arg Met Val Glu Arg Leu 
115 120 125 

Arg Ala Glu Asp Val Asp He lie Val Gly Thr Arg Phe Gly Arg Pro 
130 135 140 

Arg Gin Ala Asp Asp Gin Val Pro Leu He Lys Arg Leu Val Leu Arg 
145 150 155 160 

Thr Val Val Leu Leu Ser Pro Lys Thr Arg Arg Leu Gly Leu Thr Asp 
165 170 175 

Ala His Asn Gly Leu Arg Val Phe Asn Gin Lys Val Ala Gin Glu Met 
180 185 ~ 190 

Asn He Arg Met Asn Gly Met Ser His Ala Ser Glu He Val Asp Gin 
195 200 205 

He Asp Glu Arg Gly Trp Arg He Ser Glu Glu Pro Val Asp He Leu 
210 215 220 

Tyr Thr Glu Tyr Ser Met Ser Lys Gly Gin Ser Leu Leu Asn Gly Val 
225 230 235 240 

Asn He Leu Ala Asp Gly Phe Leu Ala Arg Arg Leu Pro 



245 



250 
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<210> 257 
<211> 1173 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1150) 
<223> RXN02309 

<400> 257 

gtgccttccg tcgactacgg ttaaacaaaa agctttttgt ccatttcact ggattcaccg 60 

aaagaatgaa tccacactcg atcaccaaag gtagcgatga atg agt age ggc cga 115 

Met Ser Ser Gly Arg 
1 ' 5 

acc gtt cca acc cgt tec cac ggg etc gga aaa gaa ggt gta tec acc 163 
Thr Val Pro Thr Arg Ser His Gly Leu Gly Lys Glu Gly Val Ser Thr 
10 15 " 20 

aca gga gca tct cag gtc gag ttt ggt gat ccc gag eta acg gee agg 211 
Thr Gly Ala Ser Gin Val Glu Phe Gly Asp Pro Glu Leu Thr Ala Arg 
25 30 35 

ate aat gac gee atg gtg cag gta gaa gaa etc ctg cac act gaa eta 259 
He Asn Asp Ala Met Val Gin Val Glu Glu Leu Leu His Thr Glu Leu 
40 45 » 50 

teg tec ggg gaa gac ttc etc gtc gat ate gtc atg cac eta aca cga- 307 
Ser Ser Gly Glu Asp Phe Leu Val Asp He Val Met His Leu Thr Arg 
55 60 65 

gee ggc ggc aaa cga ttc cgc ccc atg ttt gca ctg ctg gee tec gag 355 
Ala Gly Gly Lys Arg Phe Arg Pro Met Phe Ala Leu Leu Ala Ser Glu 
70 75 80 85 

ttc ggt gaa aaa cca etc tec gaa aac gtc ate aaa -gee gee gtt gtc 403 
Phe Gly Glu Lys Pro Leu Ser Glu Asn Val He Lys Ala Ala Val Val 
90 95 " 100 

gta gag ate acc cac ctg gee acc ctg tac cac gac gat gtc atg gac 451 
Val Glu He Thr His Leu Ala Thr Leu Tyr His Asp Asp Val Met Asp 
105 no us 

gag gca tec atg cgc cgc ggc gtc cca agt get aac gcg cga tgg gac 4 99 
Glu Ala Ser Met Arg Arg Gly Val Pro Ser Ala Asn Ala Arg Trp Asp 
120 125 130 

aac tec gta gee ate etc gca ggc gac ate etc eta gca cat gca tea 547 
Asn Ser Val Ala He Leu Ala Gly Asp He Leu Leu Ala His Ala Ser 
135 140 145 

ggt ctg atg agt cag ctg ggt acc gac aca gtc gee cac ttt gee gaa 595 
Gly Leu Met Ser Gin Leu Gly Thr Asp Thr Val Ala His Phe Ala Glu 
15 0 155 160 165 

aca ttc ggc gaa eta gtc acc ggc caa atg cgc gaa aca gtc ggg cca 643 
Thr Phe Gly Glu Leu Val Thr Gly Gin Met Arg Glu Thr Val Gly Pro 
170 175 180 
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cgc gac acc gac ccg ate gag cac tac acc aac gta ate cgt gaa aaa 691 
Arg Asp Thr Asp Pro lie Glu His Tyr Thr Asn Val lie Arg Glu Lys 
185 190 195 

act ggt gtc etc ate gee tec gca ggc tat ttg gga gec atg cac gca 739 
Thr Gly Val Leu He Ala Ser Ala Gly Tyr Leu Gly Ala Met His Ala 
200 205 210 

ggc gee gca cct gaa cac ate gac gec ctg aag aac ttc ggc gca gee 787 
Gly Ala Ala Pro Glu His He Asp Ala Leu Lys Asn Phe Gly Ala Ala 
215 220 225 

gtc ggc atg ate ttc caa ate gtc gac gac ate ate gac ate ttc teg 835 
Val Gly Met He Phe Gin He Val Asp Asp He He Asp He Phe Ser 
230 235 240 245 

gaa acc cac gaa tec gga aaa acg ccc ggc acc gac etc cgc gaa ggt 883 
Glu Thr His Glu Ser Gly Lys Thr Pro Gly Thr Asp Leu Arg Glu Gly 
250 255 260 

gta ttc acc etc cca gtg etc tac gca etc cgt gaa gac acc ccc gtc 931 
Val Phe Thr Leu Pro Val Leu Tyr Ala Leu Arg Glu Asp Thr Pro Val 
265 270 275 

ggc gca gaa etc cgc gac ate etc acc ggc cct eta gaa gac gac gag 979 
Gly Ala Glu Leu Arg Asp lie Leu Thr Gly Pro Leu Glu Asp Asp Glu 
280 285 290 

acc gtc aac cac gtc etc gag etc etc tec caa tec ggc gga cgc caa 1027 
Thr Val Asn His Val Leu Glu Leu Leu Ser Gin Ser Gly Gly Arg Gin 
295 300 305 

gca gee etc gac gag gtc tac cgc tac atg gac ate gec aac gca gaa 1075 
Ala Ala Leu Asp Glu Val Tyr Arg Tyr Met Asp He Ala Asn Ala Glu 
310 315 320 325 

etc gac cgc etc cca gac age acc gtc aag gaa gee etc cgc aac ctt 1123 
Leu Asp Arg Leu Pro Asp Ser Thr Val Lys Glu Ala Leu Arg Asn Leu 
330 335 340 

gca acc ttc aca gtc aag cgc gtc gga taaccccgta atccaccact 1170 
Ala Thr Phe Thr Val Lys Arg Val Gly 
345 350 

taa 1173 



<210> 258 
<211> 350 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Ser Ser Gly Arg Thr Val Pro Thr Arg Ser His Gly Leu Gly Lys 
15 10 * 15 

Glu Gly Val Ser Thr Thr Gly Ala Ser Gin Val Glu Phe Gly Asp Pro 
20 25 30 

Glu Leu Thr Ala Arg He Asn Asp Ala Met Val Gin Val Glu Glu Leu 
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35 40 45 

Leu His Thr Glu Leu Ser Ser Gly Glu Asp Phe Leu Val Asp He Val 
50 55 60 

Met His Leu Thr Arg Ala Gly Gly Lys Arg Phe Arg Pro Met Phe Ala 
65 70 75 " 80 

Leu Leu Ala Ser Glu Phe Gly Glu Lys Pro Leu Ser Glu Asn Val He 
85 90 95 

Lys Ala Ala Val Val Val Glu He Thr His Leu Ala Thr Leu Tyr His 
100 105 no 

Asp Asp Val Met Asp Glu Ala Ser Met Arg Arg Gly Val Pro Ser Ala 
H5 120 125 

Asn Ala Arg Trp Asp Asn Ser Val Ala He Leu Ala Gly Asp He Leu 
130 135 140 

Leu Ala His Ala Ser Gly Leu Met Ser Gin Leu Gly Thr Asp Thr Val 
145 150 155 ~ " 160 

Ala His Phe Ala Glu Thr Phe Gly Glu Leu Val Thr Gly Gin Met Arg 
165 170 ^ 175 

Glu Thr Val Gly Pro Arg Asp Thr Asp Pro He Glu His Tyr Thr Asn 
180 185 190 

Val He Arg Glu Lys Thr Gly Val Leu He Ala Ser Ala Gly Tyr Leu 
195 200 205 

Gly Ala Met His Ala Gly Ala Ala Pro Glu His He Asp Ala Leu Lys 
210 215 220 

Asn Phe Gly Ala Ala Val Gly Met He Phe Gin He Val Asp Asp He 
225 230 235 * 240 

lie Asp He Phe Ser Glu Thr His Glu Ser Gly Lys Thr Pro Gly Thr 
245 250 255 

Asp Leu Arg Glu Gly Val Phe Thr Leu Pro Val Leu Tyr Ala Leu Arg 
260 265 270 

Glu Asp Thr Pro Val Gly Ala Glu Leu Arg Asp He Leu Thr Gly Pro 
275 280 * 285 

Leu Glu Asp Asp Glu Thr Val Asn His Val Leu Glu Leu Leu Ser Gin 
290 295 300 

Ser Gly Gly Arg Gin Ala Ala Leu Asp Glu Val Tyr Arg Tyr Met Asp 
305 310 315 ' 320 

He Ala Asn Ala Glu Leu Asp Arg Leu Pro Asp Ser Thr Val Lys Glu 
325 330 . 335 

Ala Leu Arg Asn Leu Ala Thr Phe Thr Val Lys Arg Val Gly 
340 345 350 



<210> 259 
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<211> 1075 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> FRXA02309 

<400> 259 

gtgccttccg tcgactacgg ttaaacaaaa agctttttgt ccatttcact ggattcaccg 60 

aaagaatgaa tccacactcg atcaccaaag gtagcgatga atg agt age ggc cga 115 

Met Ser Ser Gly Arg 
1 5 

acc gtt cca acc cgt tec cac ggg etc gga aaa gaa ggt gta tec acc 163 
Thr Val Pro Thr Arg Ser His Gly Leu Gly Lys Glu Gly Val Ser Thr 
10 15 20 

aca gga gca tct cag gtc gag ttt ggt gat ccc gag eta acg gee agg 211 
Thr Gly Ala Ser Gin Val Glu Phe Gly Asp Pro Glu Leu Thr Ala Arg 
25 30 35 

ate aat gac gec atg gtg cag gta gaa gaa etc ctg cac act gaa eta 259 
lie Asn Asp Ala Met Val Gin Val Glu Glu Leu Leu His Thr Glu Leu 
40 45 50 

teg tec ggg gaa gac ttc etc gtc gat ate gtc atg cac eta aca cga 307 
Ser Ser Gly Glu Asp Phe Leu Val Asp lie Val Met His Leu Thr Arg 
55 60 * 65 

gee ggc ggc aaa cga ttc cgc ccc atg ttt gca ctg ctg gee tec gag 355 
Ala Gly Gly Lys Arg Phe Arg Pro Met Phe Ala Leu Leu Ala Ser Glu 
70 " 75 " 80 85 

ttc ggt gaa aaa cca etc tec gaa aac gtc ate aaa gee gee gtt gtc 403 
Phe Gly Glu Lys Pro Leu Ser Glu Asn Val lie Lys Ala Ala Val Val 
90 95 100 

gta gag ate acc cac ctg gee acc ctg tac cac gac gat gtc atg gac 451 
Val Glu lie Thr His Leu Ala Thr Leu Tyr His Asp Asp Val Met Asp 
105 110 115 

gag gca tec atg cgc cgc ggc gtc cca agt get aac gcg cga tgg gac 499 
Glu Ala Ser Met Arg Arg Gly Val Pro Ser Ala Asn Ala Arg Trp Asp 
120 " 125 130 

aac tec gta gee ate etc gca ggc gac ate etc eta gca cat gca tea 547 
Asn Ser Val Ala lie Leu Ala Gly Asp lie Leu Leu Ala His Ala Ser 
135 140 145 

ggt ctg atg agt cag ctg ggt acc gac aca gtc gee cac ttt gee gaa 595 
Gly Leu Met Ser Gin Leu Gly Thr Asp Thr Val Ala His Phe Ala Glu 
150 155 " 160 165 

aca ttc ggc gaa eta gtc acc ggc caa atg cgc gaa aca gtc ggg cca 643 
Thr Phe Gly Glu Leu Val Thr Gly Gin Met Arg Glu Thr Val Gly Pro 
170 175 180 

cgc gac acc gac ccg ate gag cac tac acc aac gta ate cgt gaa aaa 691 
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Arg Asp Thr Asp Pro He Glu His Tyr Thr Asn Val He Arg Glu Lys 
185 190 195 

act ggt gtc etc ate gec tec gca ggc tat ttg gga gee atg cac gca 739 
Thr Gly Val Leu lie Ala Ser Ala Gly Tyr Leu Gly Ala Met His Ala 
200 205 210 

ggc gee gca cct gaa cac ate gac gec ctg aag aac ttc ggc gca gec 787 
Gly Ala Ala Pro Glu His He Asp Ala Leu Lys Asn Phe Gly Ala Ala 
215 220 225 

gtc ggc atg ate ttc caa ate gtc gac gac ate ate gac ate ttc teg 835 
Val Gly Met He Phe Gin lie Val Asp Asp lie lie Asp lie Phe Ser 
230 235 240 245 

gaa acc cac gaa tec gga aaa acg ccc ggc ace gac etc cgc gaa ggt 883 
Glu Thr His Glu Ser Gly Lys Thr Pro Gly Thr Asp Leu Arg Glu Gly 
250 255 260 

gta ttc acc etc cca gtg etc tac gca etc cgt gaa gac acc ccc gtc 931 
Val Phe Thr Leu Pro Val Leu Tyr Ala Leu Arg Glu Asp Thr Pro Val 
265 270 275 

ggc gca gaa etc cgc gac ate etc acc ggc cct eta gaa gac gac gag 979 
Gly Ala Glu Leu Arg Asp He Leu Thr Gly Pro Leu Glu Asp Asp Glu 
280 285 290 

acc gtc aac cac gtc etc gag etc etc tec caa tec ggc gga cgc caa 1027 
Thr Val Asn His Val Leu Glu Leu Leu Ser Gin Ser Gly Gly Arq Gin 
295 300 305 

gca gee etc gac gag gtc tac cgc tac atg gac ate gec aac gca gaa 1075 
Ala Ala Leu Asp Glu Val Tyr Arg Tyr Met Asp He Ala Asn Ala Glu 
310 315 320 325 



<210> 260 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Ser Ser Gly Arg Thr Val Pro Thr Arg Ser His Gly Leu Gly Lys 
1 5 10 15 

Glu Gly Val Ser Thr Thr Gly Ala Ser Gin Val Glu Phe Gly Asp Pro 
20 25 30 

Glu Leu Thr Ala Arg He Asn Asp Ala Met Val Gin Val Glu Glu Leu 
35 40 45 

Leu His Thr Glu Leu Ser Ser Gly Glu Asp Phe Leu Val Asp He Val 
50 55 60 

Met His Leu Thr Arg Ala Gly Gly Lys Arg Phe Arg Pro Met Phe Ala 
65 7 0 75 80 

Leu Leu Ala Ser Glu Phe Gly Glu Lys Pro Leu Ser Glu Asn Val He 
85 90 95 

Lys Ala Ala Val Val Val Glu He Thr His Leu Ala Thr Leu Tyr His 
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110 



Asp Asp Val Met 
115 



Asp Glu Ala Ser Met Arg Arg Gly Val 
120 "* ' 125 



Pro Ser Ala 



Asn Ala Arg Trp 
130 



Asp Asn Ser Val Ala lie Leu Ala Gly Asp lie Leu 
135 140 



Leu Ala His Ala 
145 



Ser Gly Leu Met Ser Gin Leu Gly Thr Asp Thr Val 
150 155 160 



Ala His Phe Ala 



Glu Thr Phe Gly Glu Leu Val Thr Gly Gin Met Arg 
165 170 175 



Glu Thr Val Gly 
180 



Pro Arg Asp Thr 



Asp Pro 
185 



He Glu His 



Tyr Thr Asn 
190 



Val He Arg Glu 
195 

Gly Ala Met His 
210 



Lys Thr Gly Val Leu He Ala Ser Ala Gly Tyr Leu 
200 205 

Ala Gly Ala Ala Pro Glu His He Asp Ala Leu Lys 
215 220 



Asn Phe Gly Ala 
225 



Ala Val Gly Met lie Phe Gin He Val Asp Asp lie 
230 235 240 



lie Asp lie Phe 



Asp Leu Arg Glu 
260 



Ser Glu Thr His 
245 

Gly Val Phe Thr 



Glu Ser 
250 

Leu Pro 
265 



Gly Lys Thr 
Val Leu Tyr 



Pro Gly Thr 
255 

Ala Leu Arg 

270 



Glu Asp Thr Pro 
275 



Val Gly Ala Glu Leu Arg Asp He Leu Thr Gly Pro 
280 285 



Leu Glu Asp Asp 
290 



Glu Thr Val Asn His Val Leu Glu Leu 
295 300 



Leu Ser Gin 



Ser Gly Gly Arg 
305 



Gin Ala Ala Leu Asp Glu Val Tyr Arg Tyr Met Asp 
310 315 320 



lie Ala Asn Ala 



Glu 
325 



<210> 261 
<211> 1767 
<212> DNA 

<213> Corynebacteriuni glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1744) 
<223> RXN00477 

<400> 261 

tgcgggagcg aatcagagtt ccacttcata tcaaactctc tacactcgct agagccacga 60 

tgaaaggtct atctatgagc atctacagaa agaattcgtg atg aag gtc teg act 115 

Met Lys Val Ser Thr 
1 5 
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aaa act cca cgc tec tea ggt acc gee gta gtc ata ggc gca ggt gtt 163 
Lys Thr Pro Arg Ser Ser Gly Thr Ala Val Val lie Gly Ala Gly Val 
10 15 20 

get ggt tta gee act tct gca ctt tta gca cgt gat ggc tgg caa gta 211 
Ala Gly Leu Ala Thr Ser Ala Leu Leu Ala Arg Asp Gly Trp Gin Val 
25 30 35 

act gtt ttg gaa aaa aat act gat gtc ggt ggc cga get gga teg ctt 259 
Thr Val Leu Glu Lys Asn Thr Asp Val Gly Gly Arg Ala Gly Ser Leu 
40 45 50 

gaa ata tea ggc ttt cct ggc ttt cga tgg gat acc gga cct tct tgg 307 
Glu He Ser Gly Phe Pro Gly Phe Arg Trp Asp Thr Gly Pro Ser Trp 
55 60 65 

tac etc atg ccc gag gec ttt gac cat ttc ttc gca ctt ttt ggt gca 355 
Tyr Leu Met Pro Glu Ala Phe Asp His Phe Phe Ala Leu Phe Gly Ala 
70 75 80 85 

tgt act tct gat tat etc gat ttg gta gaa tta acg cct ggt tat cga 403 
Cys Thr Ser Asp Tyr Leu Asp Leu Val Glu Leu Thr Pro Gly Tyr Arg 
90 95 100 

gtt ttt tct ggc aca cat gac get gtc gat gtc ccc act ggg cgt gaa 451 
Val Phe Ser Gly Thr His Asp Ala Val Asp Val Pro Thr Gly Arg Glu 
105 no H5 

gaa gca att gcg eta ttc gaa tec ate gaa ccc ggc gcg ggt gca aaa 4 99 
Glu Ala He Ala Leu Phe Glu Ser He Glu Pro Gly Ala Gly Ala Lys 
120 125 130 

eta gga aat tat ctt gat age gcg gca gac gee tat gac att gee att 547 
Leu Gly Asn Tyr Leu Asp Ser Ala Ala Asp Ala Tyr Asp He Ala He 
135 140 145 

gat aga ttc ctt tat aat aat ttc tec acg tta ggc ccg ctg ctt cac 595 
Asp Arg Phe Leu Tyr Asn Asn Phe Ser Thr Leu Gly Pro Leu Leu His 
150 155 160 165 

egg gat gta ctg acc cga get ggc cga ctg ttt tct eta ctg acc cgt 643 
Arg Asp Val Leu Thr Arg Ala Gly Arg Leu Phe Ser Leu Leu Thr Arg 
170 175 180 

tct tta caa aag tac gta aat agt caa ttc agt age ccg gtg ttg cgc 691 
Ser Leu Gin Lys Tyr Val Asn Ser Gin Phe Ser Ser Pro Val Leu Arg 
185 190 195 

cag ate eta acc tat cca gca gtc ttc ctg tct tec cga ccc act act 739 
Gin He Leu Thr Tyr Pro Ala Val Phe Leu Ser Ser Arg Pro Thr Thr 
200 205 210 

acc cca teg atg tac cac ttg atg agt cat acc gat ttg gtg cag gga 787 
Thr Pro Ser Met ,Tyr His Leu Met Ser His Thr Asp Leu Val Gin Gly 
215 220 225 

gtg aaa tac cct ata ggt ggt ttt act gca gtg gtt aac get ctg cat 835 
Val Lys Tyr Pro He Gly Gly Phe Thr Ala Val Val Asn Ala Leu His 
230 235 240 245 
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cag tta gcg ctg gaa aac ggg gtt gag ttt caa etc gat tct gag gtc 883 
Gin Leu Ala Leu Glu Asn Gly Val Glu Phe Gin Leu Asp Ser Glu Val 
250 255 260 

att tec ate aac act get tea teg agg ggc aac aca age gee aca ggt 931 
lie Ser lie Asn Thr Ala Ser Ser Arg Gly Asn Thr Ser Ala Thr Gly 
265 270 275 

gtg age ttg ctt cac aac aga aaa gtg caa aat eta gat gcg gat ctt 979 
Val Ser Leu Leu His Asn Arg Lys Val Gin Asn Leu Asp Ala Asp Leu 
280 285 290 

gtg gtt tea gca ggc gac eta cac cat aca gaa aat aat ctg ctt ccc 1027 
Val Val Ser Ala Gly Asp Leu His His Thr Glu Asn Asn Leu Leu Pro 
295 300 305 

egg gaa ctt cga acc tat ccc gaa cga tat tgg tec aat cgc aat cct 1075 
Arg Glu Leu Arg Thr Tyr Pro Glu Arg Tyr Trp Ser Asn Arg Asn Pro 
310 315 320 325 

gga att gga gcg gta tta ate etc ctg ggc gta aaa gga gag tta ccc 1123 
Gly He Gly Ala Val Leu He Leu Leu Gly Val Lys Gly Glu Leu Pro 
330 335 340 

cag etc gac cat cac aac ctt ttc ttc agt gaa gat tgg aca gat gat 1171 
Gin Leu Asp His His Asn Leu Phe Phe Ser Glu Asp Trp Thr Asp Asp 
345 350 355 

ttt get gta gtt ttc gac ggg cct caa ctt acc cgc ccc cac aat gca 1219 
Phe Ala Val Val Phe Asp Gly Pro Gin Leu Thr Arg Pro His Asn Ala 
360 365 370 

tea aat tec att tat gtc tec aag cct tea acg tec gaa gac ggc gtt 1267 
Ser Asn Ser He Tyr Val Ser Lys Pro Ser Thr Ser Glu Asp Gly Val 
375 380 385 

gca cct get gga tac gaa aac ctt ttt gtt tta att ccg acc aag gee 1315 
Ala Pro Ala Gly Tyr Glu Asn Leu Phe Val Leu He Pro Thr Lys Ala 
390 395 400 405 

tct age age ate ggc cac ggt gat gcg tat atg cag teg get tea gca 1363 
Ser Ser Ser He Gly His Gly Asp Ala Tyr Met Gin Ser Ala Ser Ala 
410 415 420 

tec gtg gaa aca ate gcg tea cat gca ate aat caa att get acg caa 1411 
Ser Val Glu Thr He Ala Ser His Ala He Asn Gin He Ala Thr Gin 
425 430 435 

gee ggc ate cct gac etc act gac cga att gtg gtc aaa cgc acc att 1459 
Ala Gly He Pro Asp Leu Thr Asp Arg He Val Val Lys Arg Thr He 
440 445 450 

ggc cct gcg gat ttt gag cac cgc tac cat tea tgg gta ggc agt gcg 1507 
Gly Pro Ala Asp Phe Glu His Arg Tyr His Ser Trp Val Gly Ser Ala 
455 460 465 

* 

ctg ggt cca gca cat acc etc aga cag tec get ttc tta aga ggg cgc 1555 

Leu Gly Pro Ala His Thr Leu Arg Gin Ser Ala Phe Leu Arg Gly Arg 

470 475 480 485 

aat age tec cgc aag gtc aat aac etc ttc tat tec ggt gec acc acc 1603 
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Asn Ser Ser Arg Lys Val Asn Asn Leu Phe Tyr Ser Gly Ala Thr Thr 
490 495 500 

gtc ccg ggt gta gga ata ccc atg tgt tta att tct gcc gag aat att 1651 
Val Pro Gly Val Gly He Pro Met Cys Leu He Ser Ala Glu Asn He 
505 510 515 

att aag cgt tta cat gcc gat acc agt gca gga cca ctg ccc gaa cca 1699 
He Lys Arg Leu His Ala Asp Thr Ser Ala Gly Pro Leu Pro Glu Pro 
520 525 530 

ttg ccg cct aaa acg aca cca tct caa aag acc tea tac gat cat 174 4 

Leu Pro Pro Lys Thr Thr Pro Ser Gin Lys Thr Ser Tyr Asp His 
535 540 545 

taaattttga tccctatcat cga 1767 



<210> 262 
<211> 548 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Lys Val Ser Thr Lys Thr Pro Arg Ser Ser Gly Thr Ala Val Val 
1 5 10 15 

lie Gly Ala Gly Val Ala Gly Leu Ala Thr Ser Ala Leu Leu Ala Arg 
20 25 30 

Asp Gly Trp Gin Val Thr Val Leu Glu Lys Asn Thr Asp Val Gly Gly 
35 40 45 

Arg Ala Gly Ser Leu Glu He Ser Gly Phe Pro Gly Phe Arg Trp Asp 
50 55 60 

Thr Gly Pro Ser Trp Tyr Leu Met Pro Glu Ala Phe Asp His Phe Phe 
65 70 75 80 

Ala Leu Phe Gly Ala Cys Thr Ser Asp Tyr Leu Asp Leu Val Glu Leu 
85 90 95 

Thr Pro Gly Tyr Arg Val Phe Ser Gly Thr His Asp Ala Val Asp Val 
100 105 HO 

Pro Thr Gly Arg Glu Glu Ala He Ala Leu Phe Glu Ser lie Glu Pro 
115 120 125 

Gly Ala Gly Ala Lys Leu Gly Asn Tyr Leu Asp Ser Ala Ala Asp Ala 
130 135 140 

Tyr Asp He Ala He Asp Arg Phe Leu Tyr Asn Asn Phe Ser Thr Leu 
145 150 155 160 

Gly Pro Leu Leu His Arg Asp Val Leu Thr Arg Ala Gly Arg Leu Phe 
165 170 - 175 

Ser Leu Leu Thr Arg Ser Leu Gin Lys Tyr Val Asn Ser Gin Phe Ser 
180 185 190 

Ser Pro Val Leu Arg Gin He Leu Thr Tyr Pro Ala Val Phe Leu Ser 
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195 



200 



205 



Ser Arg Pro Thr Thr Thr 
210 



Pro Ser Met Tyr His Leu Met Ser His Thr 
215 220 



Asp Leu Val Gin Gly Val 
225 * 230 



Lys Tyr Pro He Gly Gly Phe Thr Ala Val 
235 240 



Val Asn Ala Leu His Gin 
245 



Leu Ala Leu Glu Asn Gly Val Glu Phe Gin 
250 255 



Leu Asp Ser Glu Val He 
260 



Ser He Asn Thr Ala Ser Ser Arg Gly Asn 
265 270 



Thr Ser Ala Thr Gly Val 
275 



Ser Leu Leu His Asn Arg Lys Val Gin Asn 
280 285 



Leu Asp Ala Asp Leu Val 
290 



Val Ser Ala Gly Asp Leu His His Thr Glu 
295 300 



Asn Asn Leu Leu Pro Arg 
305 310 



Glu Leu Arg Thr Tyr Pro Glu Arg Tyr Trp 
315 ~ 320 



Ser Asn Arg Asn Pro Gly 
325 



He Gly Ala Val Leu He Leu Leu Gly Val 
330 335 



Lys Gly Glu Leu Pro Gin 
340 



Leu Asp His His Asn Leu Phe Phe Ser Glu 
345 350 



Asp Trp Thr Asp Asp Phe 
355 



Ala Val Val Phe Asp Gly Pro Gin Leu Thr 
360 365 



Arg Pro His Asn Ala Ser 
370 



Asn Ser He Tyr Val Ser Lys Pro Ser Thr 
375 380 



Ser Glu Asp Gly Val Ala 
385 390 



Pro Ala Gly Tyr Glu Asn Leu Phe Val Leu 
395 400 



lie Pro Thr Lys Ala Ser 
405 



Ser Ser lie Gly His Gly Asp Ala Tyr Met 
410 415 



Gin Ser Ala Ser Ala Ser 
420 



Val Glu Thr He Ala Ser His Ala He Asn 
425 430 



Gin lie Ala Thr Gin Ala 
435 



Gly lie Pro Asp Leu Thr Asp Arg lie Val 
440 445 



Val Lys Arg Thr He Gly 
450 



Pro Ala Asp Phe Glu His Arg Tyr His Ser 
455 460 



Trp Val Gly Ser Ala Leu 
465 470 



Gly Pro Ala His Thr Leu Arg Gin Ser Ala 
475 480 



Phe Leu Arg Gly Arg Asn 
485 



Ser Ser Arg Lys Val Asn Asn Leu Phe Tyr 
490 495 



Ser Gly Ala Thr Thr Val 
500 



Pro Gly Val Gly lie Pro Met Cys Leu lie 
505 510 



Ser Ala Glu Asn lie lie 
515 



Lys Arg Leu His Ala Asp Thr Ser Ala Gly 
520 525 
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Pro Leu Pro Glu Pro Leu Pro Pro 
530 535 

Ser Tyr Asp His 
545 



<210> 263 
<211> 1767 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1744 ) 
<223> FRXA00477 



Lys Thr Thr Pro Ser Gin Lys Thr 
540 



<400> 263 

tgcgggagcg aatcagagtt ccacttcata tcaaactctc tacactcgct agagccacga 60 

tgaaaggtct atctatgagc atctacagaa agaattcgtg atg aag gtc teg act 115 

Met Lys Val Ser Thr 
1 5 

aaa act cca cgc tec tea ggt ace gec gta gtc ata ggc gca ggt gtt 163 
Lys Thr Pro Arg Ser Ser Gly Thr Ala Val Val He Gly Ala Gly Val 
10 15 20 

get ggt tta gee act tct gca ctt tta gca cgt gat ggc tgg caa gta 211 
Ala Gly Leu Ala Thr Ser Ala Leu Leu Ala Arg Asp Gly Trp Gin Val 
25 30 35 

act gtt ttg gaa aaa aat act gat gtc ggt ggc cga get gga teg ctt 259 
Thr Val Leu Glu Lys Asn Thr Asp Val Gly Gly Arg Ala Gly Ser Leu 
40 45 50 

gaa ata tea ggc ttt cct ggc ttt cga tgg gat ace gga cct tct tgg 307 
Glu He Ser Gly Phe Pro Gly Phe Arg Trp Asp Thr Gly Pro Ser Trp 
55 60 65 

tac etc atg ccc gag gee ttt gac cat ttc ttc gca ctt ttt ggt gca 355 
Tyr Leu Met Pro Glu Ala Phe Asp His Phe Phe Ala Leu Phe Gly Ala 
70 75 80 85 

tgt act tct gat tat etc gat ttg gta gaa tta acg cct ggt tat cga 403 
Cys Thr Ser Asp Tyr Leu Asp Leu Val Glu Leu Thr Pro Gly Tyr Arg 
90 95 100 

gtt ttt tct ggc aca cat gac get gtc gat gtc ccc act ggg cgt gaa 451 
Val Phe Ser Gly Thr His Asp Ala Val Asp Val Pro Thr Gly Arg Glu 
105 no us 

gaa gca att gcg eta ttc gaa tec ate gaa ccc ggc gcg ggt gca aaa 4 99 
Glu Ala He Ala Leu Phe Glu Ser lie Glu Pro Gly Ala Gly Ala Lys 
120 125 130 

eta gga aat tat ctt gat age gcg gca gac gee tat gac att gee att 547 
Leu Gly Asn Tyr Leu Asp Ser Ala Ala Asp Ala Tyr Asp He Ala He 
135 140 145 
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gat aga ttc ctt tat aat aat ttc tec acg tta ggc ccg ctg ctt cac 595 
Asp Arg Phe Leu Tyr Asn Asn Phe Ser Thr Leu Gly Pro Leu Leu His 
150 155 160 165 

egg gat gta ctg acc cga get ggc cga ctg ttt tct eta ctg acc cgt 643 
Arg Asp Val Leu Thr Arg Ala Gly Arg Leu Phe Ser Leu Leu Thr Arg 
170 175 180 

tct tta caa aag tac gta aat agt caa ttc agt age ccg gtg ttg cgc 691 
Ser Leu Gin Lys Tyr Val Asn Ser Gin Phe Ser Ser Pro Val Leu Arg 
185 190 195 

cag ate eta acc tat cca gca gtc ttc ctg tct tec cga ccc act act 739 
Gin He Leu Thr Tyr Pro Ala Val Phe Leu Ser Ser Arg Pro Thr Thr 
200 205 210 

acc cca teg atg tac cac ttg atg agt cat acc gat ttg gtg cag gga 787 
Thr Pro Ser Met Tyr His Leu Met Ser His Thr Asp Leu Val Gin Gly 
215 220 225 

gtg aaa tac cct ata ggt ggt ttt act gca gtg gtt aac get ctg cat 835 
Val Lys Tyr Pro He Gly Gly Phe Thr Ala Val Val Asn Ala Leu His 
230 235 240 245 

cag tta gcg ctg gaa aac ggg gtt gag ttt caa etc gat tct gag gtc 883 
Gin Leu Ala Leu Glu Asn Gly Val Glu Phe Gin Leu Asp Ser Glu Val 
250 255 260 

att tec ate aac act get tea teg agg ggc aac aca age gee aca ggt 931 
He Ser He Asn Thr Ala Ser Ser Arg Gly Asn Thr Ser Ala Thr Gly 
265 270 275 

gtg age ttg ctt cac aac aga aaa gtg caa aat eta gat gcg gat ctt 979 
Val Ser Leu Leu His Asn Arg Lys Val Gin Asn Leu Asp Ala Asp Leu 
280 285 290 

gtg gtt tea gca ggc gac eta cac cat aca gaa aat aat ctg ctt ccc 1027 
Val Val Ser Ala Gly Asp Leu His His Thr Glu Asn Asn Leu Leu Pro 
295 " 300 305 

egg gaa ctt cga acc tat ccc gaa cga tat tgg tec aat cgc aat cct 1075 
Arg Glu Leu Arg Thr Tyr Pro Glu Arg Tyr Trp Ser Asn Arg Asn Pro 
310 315 320 325 

gga att gga gcg gta tta ate etc ctg ggc gta aaa gga gag tta ccc 1123 
Gly lie Gly Ala Val Leu He Leu Leu Gly Val Lys Gly Glu Leu Pro 
330 335 340 

cag etc gac cat cac aac ctt ttc ttc agt gaa gat tgg aca gat gat 1171 
Gin Leu Asp His His Asn Leu Phe Phe Ser Glu Asp Trp Thr Asp Asp 
345 350 355 

ttt get gta gtt ttc gac ggg cct caa ctt acc cgc ccc cac aat gca 1219 
Phe Ala Val Val Phe Asp Gly Pro Gin Leu Thr Arg Pro His Asn Ala 
360 365 370 

tea aat tec att tat gtc tec aag cct tea acg tec gaa gac ggc gtt 1267 
Ser Asn Ser He Tyr Val Ser Lys Pro Ser Thr Ser Glu Asp Gly Val 
375 " 380 385 

gca cct get gga tac gaa aac ctt ttt gtt tta att ccg acc aag gee 1315 
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Ala Pro Ala Gly Tyr Glu Asn Leu Phe Val Leu He Pro Thr Lys Ala 
390 395 4 00 405 

tct age age ate ggc cac ggt gat gcg tat atg cag teg get tea gca 1363 
Ser Ser Ser He Gly His Gly Asp Ala Tyr Met Gin Ser Ala Ser Ala 
410 415 420 

tec gtg gaa aca ate gcg tea cat gca ate aat caa att get acg caa 1411 
Ser Val Glu Thr He Ala Ser His Ala He Asn Gin He Ala Thr Gin 
425 430 435 

gee ggc ate cct gac etc act gac cga att gtg gtc aaa cgc ace att 14 59 
Ala Gly He Pro Asp Leu Thr Asp Arg lie Val Val Lys Arg Thr He 
440 445 450 

ggc cct gcg gat ttt gag cac cgc tac cat tea tgg gta ggc agt gcg 1507 
Gly Pro Ala Asp Phe Glu His Arg Tyr His Ser Trp Val Gly Ser Ala 
455 4 6 o 465 

ctg ggt cca gca cat ace etc aga cag tec get ttc tta aga ggg cgc 1555 
Leu Gly Pro Ala His Thr Leu Arg Gin Ser Ala Phe Leu Arg Gly Arq 
470 475 480 485 

aat age tec cgc aag gtc aat aac etc ttc tat tec ggt gee acc acc 1603 
Asn Ser Ser Arg Lys Val Asn Asn Leu Phe Tyr Ser Gly Ala Thr Thr 
490 495 500 

gtc ccg ggt gta gga ata ccc atg tgt tta att tct gec gag aat att 1651 
Val Pro Gly Val Gly He Pro Met Cys Leu He Ser Ala Glu Asn He 
505 510 515 

att aag cgt tta cat gee gat acc agt gca gga cca ctg ccc gaa cca 1699 
He Lys Arg Leu His Ala Asp Thr Ser Ala Gly Pro Leu Pro Glu Pro 
52 0 525 530 

ttg ccg cct aaa acg aca cca tct caa aag acc tea tac gat cat 
Leu Pro Pro Lys Thr Thr Pro Ser Gin Lys Thr Ser Tyr Asp His 
535 540 545 



1744 



taaattttga tccctatcat cga 1767 

<210> 264 
<211> 548 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Lys Val Ser Thr Lys Thr Pro Arg Ser Ser Gly Thr Ala Val Val 
15 10 15 

He Gly Ala Gly Val Ala Gly Leu Ala Thr Ser Ala Leu Leu Ala Arg 
20 25 30 

Asp Gly Trp Gin Val Thr Val Leu Glu Lys Asn Thr Asp Val Gly Gly 
35 40 45 

Arg Ala Gly Ser Leu Glu He Ser Gly Phe Pro Gly Phe Arg Trp Asp 
50 55 60 

Thr Gly Pro Ser Trp Tyr Leu Met Pro Glu Ala Phe Asp His Phe Phe 
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65 70 75 80 

Ala Leu Phe Gly Ala Cys Thr Ser Asp Tyr Leu Asp Leu Val Glu Leu 
85 90 95 

Thr Pro Gly Tyr Arg Val Phe Ser Gly Thr His Asp Ala Val Asp Val 
100 105 110 

Pro Thr Gly Arg Glu Glu Ala He Ala Leu Phe Glu Ser He Glu Pro 
115 120 125 

Gly Ala Gly Ala Lys Leu Gly Asn Tyr Leu Asp Ser Ala Ala Asp Ala 
130 135 140 

Tyr Asp He Ala He Asp Arg Phe Leu Tyr Asn Asn Phe Ser Thr Leu 
145 150 155 160 

Gly Pro Leu Leu His Arg Asp Val Leu Thr Arg Ala Gly Arg Leu Phe 
165 170 175 

Ser Leu Leu Thr Arg Ser Leu Gin Lys Tyr Val Asn Ser Gin Phe Ser 
180 185 190 

Ser Pro Val Leu Arg Gin He Leu Thr Tyr Pro Ala Val Phe Leu Ser 
195 200 205 

Ser Arg Pro Thr Thr Thr Pro Ser Met Tyr His Leu Met Ser His Thr 
210 215 220 

Asp Leu Val Gin Gly Val Lys Tyr Pro He Gly Gly Phe Thr Ala Val 
225 230 235 240 

Val Asn Ala Leu His Gin Leu Ala Leu Glu Asn Gly Val Glu Phe Gin 
245 250 255 

Leu Asp Ser Glu Val He Ser He Asn Thr Ala Ser Ser Arg Gly Asn 
260 265 270 

Thr Ser Ala Thr Gly Val Ser Leu Leu His Asn Arg Lys Val Gin Asn 
275 280 285 

Leu Asp Ala Asp Leu Val Val Ser Ala Gly Asp Leu His His Thr Glu 
290 295 300 

Asn Asn Leu Leu Pro Arg Glu Leu Arg Thr Tyr Pro Glu Arg Tyr Trp 
305 310 315 320 

Ser Asn Arg Asn Pro Gly He Gly Ala Val Leu He Leu Leu Gly Val 
325 - 330 335 

Lys Gly Glu Leu Pro Gin Leu Asp His His Asn Leu Phe Phe Ser Glu 
340 345 350 

Asp Trp Thr Asp Asp Phe Ala Val Val Phe Asp Gly Pro Gin Leu Thr 
355 360 365 

Arg Pro His Asn Ala Ser Asn Ser lie Tyr Val Ser Lys Pro Ser Thr 
370 375 380 

Ser Glu Asp Gly Val Ala Pro Ala Gly Tyr Glu Asn Leu Phe Val Leu 
385 390 395 400 
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He Pro Thr Lys Ala 
4 05 

Gin Ser Ala Ser Ala 
420 

Gin lie Ala Thr Gin 

435 * 

Val Lys Arg Thr He 
450 

Trp Val Gly Ser Ala 
465 

Phe Leu Arg- Gly Arg 
485 

Ser Gly Ala Thr Thr 
500 

Ser Ala Glu Asn He 
515 

Pro Leu Pro Glu Pro 
530 

Ser Tyr Asp His 
545 



Ser Ser Ser He Gly His Gly Asp Ala Tyr Met 
410 ~ 415 

Ser Val Glu Thr lie Ala Ser His Ala lie Asn 
425 430 

Ala Gly He Pro Asp Leu Thr Asp Arg lie Val 
440 445 

Gly Pro Ala Asp Phe Glu His Arg Tyr His Ser 
455 460 

Leu Gly Pro Ala His Thr Leu Arg Gin Ser Ala 
470 475 480 

Asn Ser Ser Arg Lys Val Asn Asn Leu Phe Tyr 
490 495 

Val Pro Gly Val Gly He Pro Met Cys Leu He 
505 510 

He Lys Arg Leu His Ala Asp Thr Ser Ala Glv 
520 525 

Leu Pro Pro Lys Thr Thr Pro Ser Gin Lys Thr 
535 540 



<210> 265 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXA00478 

<400> 265 

accagaagca gcctcagcta tgacacacca aaattcgcct ctcttcctta aaagtgcact 60 

gagactttac aatcgggcct cattcaaggc ttcacataaa gtg ate gaa gaa tat 115 

Val lie Glu Glu Tyr 



1 5 



tec acg age ttc agt ctg tct acg tgg ttg eta tec cca cgc ata cga 
Ser Thr Ser Phe Ser Leu Ser Thr Trp Leu Leu Ser Pro Arg He Arq 
10 15 ~ ^ 



163 



20 



aat gac ata cga aat etc tat gca gta gtt cgt ate gee gat gag att 211 
Asn Asp He Arg Asn Leu Tyr Ala Val Val Arg He Ala Asp Glu III 
25 30 35 

J!f T° 9 f a Cat gcc gct «t tgc tea act gee aaa ate gaa 259 

Val Asp Gly Thr Ala His Ala Ala Gly Cys Ser Thr Ala Lys lie Glu 
40 45 50 
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gag att etc gat gec tat gaa att gcg gtt ctt gca gca cca caa caa 307 

Glu He Leu Asp Ala Tyr Glu He Ala Val Leu Ala Ala Pro Gin Gin 

55 60 65 

cgc ttc aac aca gat ctt gtt tta caa get tat ggt gaa act gec cga 355 

Arg Phe Asn Thr Asp Leu Val Leu Gin Ala Tyr Gly Glu. Thr Ala Arg 

70 75 80 85 

cgc tgt gat ttc gaa caa gag cat gta ata gec ttc ttt gca tea atg 403 

Arg Cys Asp Phe Glu Gin Glu His Val He Ala Phe Phe Ala Ser Met 

90 95 100 

cgt aag gac etc aaa get aat aca cac gac cca gat age ttc aca acg 451 

Arg Lys Asp Leu Lys Ala Asn Thr His Asp Pro Asp Ser Phe Thr Thr 

105 110 115 

tat gtc tat ggc tec gcg gaa gtt ata ggc ctg ctt tgt etc age gtt 4 99 

Tyr Val Tyr Gly Ser Ala Glu Val He Gly Leu Leu Cys Leu Ser Val 

120 125 130 

ttc aac caa ggt aga acg att age aaa aaa egg eta gag att atg caa 547 

Phe Asn Gin Gly Arg Thr He Ser Lys Lys Arg Leu Glu He Met Gin 

135 140 145 

aac gga gec cgc tea ttg gga gcg gca ttc cag aaa att aac ttt etc 595 

Asn Gly Ala Arg Ser Leu Gly Ala Ala Phe Gin Lys He Asn Phe Leu 

150 155 160 * 165 

cgt gac ttg gca gaa gat cag caa aat ttg ggc cga ttt tat ttc ccc 643 

Arg Asp Leu Ala Glu Asp Gin Gin Asn Leu Gly Arg Phe Tyr Phe Pro 

170 175 " ~ 180 

aaa acc age caa gga act ctt act aaa gaa caa aaa gaa gat etc ate 691 

Lys Thr Ser Gin Gly Thr Leu Thr Lys Glu Gin Lys Glu Asp Leu He 

185 190 " 195 

get gat ate cgt caa gac eta gca att gee cac gat gca ttt cca gaa 739 

Ala Asp He Arg Gin Asp Leu Ala lie Ala His Asp Ala Phe Pro Glu 

200 205 210 

ata cca gtg cag get cgc ate gga gtg ate tct get tat ttg etc ttt 787 

He Pro Val Gin Ala Arg He Gly Val He Ser Ala Tyr Leu Leu Phe 

215 220 225 

caa aaa etc act gac cga att gag get act cct acc gec gat tta ttg 835 

Gin Lys Leu Thr Asp Arg lie Glu Ala Thr Pro Thr Ala Asp Leu Leu 

230 235 240 245 

egg gag cga ate aga gtt cca ctt cat ate aaa etc tct aca etc get 883 

Arg Glu Arg He Arg Val Pro Leu His He Lys Leu Ser Thr Leu Ala 

250 255 260 

aga gec acg atg aaa ggt eta tct atg age ate tac aga aag aat teg 931 

Arg Ala Thr Met Lys Gly Leu Ser Met Ser lie Tyr Arg Lys Asn Ser 

265 270 275 

tgatgaaggt ctcgactaaa act 954 



<210> 266 
<211> 277 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Val lie Glu Glu Tyr Ser Thr Ser Phe Ser Leu Ser Thr Trp Leu Leu 
1 5 10 15 

Ser Pro Arg lie Arg Asn Asp He Arg Asn Leu Tyr Ala Val Val Arg 
20 25 30 

He Ala Asp Glu He Val Asp Gly Thr Ala His Ala Ala Gly Cys Ser 
35 40 45 

Thr Ala Lys He Glu Glu He Leu Asp Ala Tyr Glu He Ala Val Leu 
50 55 ' 60 

Ala Ala Pro Gin Gin Arg Phe Asn Thr Asp Leu Val Leu Gin Ala Tyr 
65 70 75 80 

Gly Glu Thr Ala Arg Arg Cys Asp Phe Glu Gin Glu His Val He Ala 
85 90 95 

Phe Phe Ala Ser Met Arg Lys Asp Leu Lys Ala Asn Thr His Asp Pro 
100 105 110 

Asp Ser Phe Thr Thr Tyr Val Tyr Gly Ser Ala Glu Val He Gly Leu 
115 120 125 

Leu Cys Leu Ser Val Phe Asn Gin Gly Arg Thr He Ser Lys LyS Arg 
130 135 140 

Leu Glu He Met Gin Asn Gly Ala Arg Ser Leu Gly Ala Ala Phe Gin 
145 150 155 160 

Lys He Asn Phe Leu Arg Asp Leu Ala Glu Asp Gin Gin Asn Leu Gly 
165 170 175 

Arg Phe Tyr Phe Pro Lys Thr Ser Gin Gly Thr Leu Thr Lys Glu Gin 
180 185 190 

Lys Glu Asp Leu He Ala Asp .lie Arg Gin Asp Leu Ala He Ala His 
195 200 205 

Asp Ala Phe Pro Glu He Pro Val Gin Ala Arg lie Gly Val He Ser 
210 215 220 

Ala Tyr Leu Leu Phe Gin Lys Leu Thr Asp Arg He Glu Ala Thr Pro 
225 230 235 240 

Thr Ala Asp Leu Leu Arg Glu Arg He Arg Val Pro Leu His He Lys 
2 45 250 255 

Leu Ser Thr Leu Ala Arg Ala Thr Met Lys Gly Leu Ser Met Ser He 
260 265 * 270 

Tyr Arg Lys Asn Ser 
275 



<210> 267 
<211> 1056 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> RXA01291 

<400> 267 

aacccgcagc gggtggagcg gggctgaggg agacgtcgag aagcgtccct ttcggttgtc 60 

tggatttctc gcggtaaagt ttcctgtgaa ggaggcgagt gtg get gat cag caa 115 

Val Ala Asp Gin Gin 
1 ' 5 

gat ttt ttg ggc cgt ttt gat gcg atg age tea aag gcg acg gee acg 163 
Asp Phe Leu Gly Arg Phe Asp Ala Met Ser Ser Lys Ala Thr Ala Thr 
10 15 20 

gta ate gee cat tat tec tec agt ttt act ctg gca teg aag ctg ttg 211 
Val lie Ala His Tyr Ser Ser Ser Phe Thr Leu Ala Ser Lys Leu Leu 
25 30 35 

teg ccg aaa att cgt cgc gat att gag gca ttg tac gca atg gtg cga 259 
Ser Pro Lys He Arg Arg Asp He Glu Ala Leu Tyr Ala Met Val Arg 
40 45 50 

gtg gee gat gag gtt gtg gac ggc get get get gee gcg ggg tgt gcg 307 
Val Ala Asp Glu Val Val Asp Gly Ala Ala Ala Ala Ala Gly Cys Ala 
55 60 65 

ccg gac gec gtt gcg gag att ttg gac aat tac gaa cgc cag gtt ctg 355 
Pro Asp Ala Val Ala Glu He Leu Asp Asn Tyr Glu Arg Gin Val Leu 
70 75 80 85 

etc agt ttg tec gtt cct ttt cat ace gat cca gtg ate cat gcg ttt 403 
Leu Ser Leu Ser Val Pro Phe His Thr Asp Pro Val He His Ala Phe 
90 95 100 

ggc aat ace gec cgc aaa tgt ggt ttt gag cag get cac ate gtg gcg 451 
Gly Asn Thr Ala Arg Lys Cys Gly Phe Glu Gin Ala His lie Val Ala 
105 ^ 110 115 

ttt ttt gat tec atg cgc cgc gat etc tec caa ace tec tat gat ccg 4 99 
Phe Phe Asp Ser Met Arg Arg Asp Leu Ser Gin Thr Ser Tyr Asp Pro 
120 125 130 

act cag ttg gat gag tac att tac ggc tec get gag gtc ate ggg ttg 547 
Thr Gin Leu Asp Glu Tyr He Tyr Gly Ser Ala Glu Val He Gly Leu 
135 140 145 

atg tgt ttg aaa att ttc etc caa gat tec act gee age ccg cag gat 595 
Met Cys Leu Lys He Phe Leu Gin Asp Ser Thr Ala Ser Pro Gin Asp 
150 ~ 155 160 165 

egg gec acg atg gaa cac ggc gee agg cgt ttg ggt gcg gca ttt caa 64 3 
Arg Ala Thr Met Glu His Gly Ala Arg Arg Leu Gly Ala Ala Phe Gin 
170 175 180 

aag gta aat ttc ctg cga gat eta get gaa gac cgc gaa ggc eta ggc 691 
Lys Val Asn Phe Leu Arg Asp Leu Ala Glu Asp Arg Glu Gly Leu Gly 
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185 190 195 

cgt tct tat ttg ccg gta ttc acc gaa gaa atg cgc gat gag ate gtt 739 
Arg Ser Tyr Leu Pro Val Phe Thr Glu Glu Met Arg Asp Glu lie Val 
200 205 210 

act gat ate cga gag gat ttg gat gee gec egg ctg age att ccg ctg 787 
Thr Asp He Arg Glu Asp Leu Asp Ala Ala Arg Leu Ser He Pro Leu 
215 220 225 

ctg cca ttt ggc gcg cga acc ggt gtg cgc gec gcg acc gat etc tac 835 
Leu Pro Phe Gly Ala Arg Thr Gly Val Arg Ala Ala Thr Asp Leu Tyr 
23 ° 235 240 245 

ggt tgc etc gtg gac aac ctg gaa tec gcg tec etc gaa gac tta aaa 883 
Gly Cys Leu Val Asp Asn Leu Glu Ser Ala Ser Leu Glu Asp Leu Lys 
250 255 260 

aac ggg egg gat ttt gtg ccg tct tta aaa aag cca gee tgg caa cca 931 
Asn Gly Arg Asp Phe Val Pro Ser Leu Lys Lys Pro Ala Trp Gin Pro 
265 270 275 

aag caa tgt gga aag aag tgt ttc aaa aat gac aaa age agt ggt cat 979 
Lys Gin Cys Gly Lys Lys Cys Phe Lys Asn Asp Lys Ser Ser Gly His 
280 285 290 

egg egg ggg act age agg act age cac cac cgc act get ctt acg cga 1027 
Arg Arg Gly Thr Ser Arg Thr Ser His His Arg Thr Ala Leu Thr Arg 
295 300 305 

agg ata tgaagtccac ctcgtcgaac aaa 1056 

Arg He 

310 



<210> 268 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Val Ala Asp Gin Gin Asp Phe Leu Gly Arg Phe Asp Ala Met Ser Ser 
1 5 10 15 

Lys Ala Thr Ala Thr Val He Ala His Tyr Ser Ser Ser Phe Thr Leu 
20 25 30 

Ala Ser Lys Leu Leu Ser Pro Lys He Arg Arg Asp lie Glu Ala Leu 
35 40 45 

Tyr Ala Met Val Arg Val Ala Asp Glu Val Val Asp Gly Ala Ala Ala 
50 55 60 

Ala Ala Gly Cys Ala Pro Asp Ala Val Ala Glu He Leu Asp Asn Tyr 
65 70 75 80 

Glu Arg Gin Val Leu Leu Ser Leu Ser Val Pro Phe His Thr Asp Pro 
85 90 95 

Val He His Ala Phe Gly Asn Thr Ala Arg Lys Cys Gly Phe Glu Gin 
100 105 no 
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Ala His lie Val Ala Phe Phe Asp Ser Met Arg Arg Asp Leu Ser Gin 
115 120 125 

Thr Ser Tyr Asp Pro Thr Gin Leu Asp Glu Tyr lie Tyr Gly Ser Ala 
130 135 " 140 

Glu Val lie Gly Leu Met Cys Leu Lys lie Phe Leu Gin Asp Ser Thr 
145 150 155 160 

Ala Ser Pro Gin Asp Arg Ala Thr Met Glu His Gly Ala Arg Arg Leu 
165 170 * 175 

Gly Ala Ala Phe Gin Lys Val Asn Phe Leu Arg Asp Leu Ala Glu Asp 
180 185 190 

Arg Glu Gly Leu Gly Arg Ser Tyr Leu Pro Val Phe Thr Glu Glu Met 
195 200 205 

Arg Asp Glu lie Val Thr Asp lie Arg Glu Asp Leu Asp Ala Ala Arg 
210 215 220 

Leu Ser He Pro Leu Leu Pro Phe Gly Ala Arg Thr Gly Val Arg Ala 
225 230 235 240 

Ala Thr Asp Leu Tyr Gly Cys Leu Val Asp Asn Leu Glu Ser Ala Ser 
245 250 255 

Leu Glu Asp Leu Lys Asn Gly Arg Asp Phe Val Pro Ser Leu Lys Lys 
260 265 270 

Pro Ala Trp Gin Pro Lys Gin Cys Gly Lys Lys Cys Phe Lys Asn Asp 
275 280 285 

Lys Ser Ser Gly His Arg Arg Gly Thr Ser Arg Thr Ser His His Arg 
290 295 300 

Thr Ala Leu Thr Arg Arg He 
305 310 



<210> 269 
<211> 1239 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1216) 
<223> RXA00480 

<400> 269 

tttatggacc caaattcaca ctttctgtac ttcatcaaaa taaagcgcca tatacaacga 60 

ttgggaattt ttgcgagata actggccgtg tgatactcga atg gac aat ggc atg 115 

Met Asp Asn Gly Met 
1 5 

aca ate acc aca gaa cat tea act cat cct gat ctt gat ttc aat gat 163 
Thr He Thr Thr Glu His Ser Thr His Pro Asp Leu Asp Phe Asn Asp 
10 15 20 
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120 125 



130 



225 



gcg gca att etc gcg gaa eta cct cag gag att gaa aca aag ata ggt 
Ala Ala lie Leu Ala Glu Leu Pro Gin Glu lie Glu Thr Lys lie Gly 
230 235 240 245 

gag ata ggc aca aac ttg ggc ate get tat caa ttg cag gac gat tac 
Glu lie Gly Thr Asn Leu Gly He Ala Tyr Gin Leu Gin Asp Asp Tyr 
250 255 260 



gag att tat egg gaa eta aac cgc ate tgc get teg eta tct caa cag 211 
Glu He Tyr Arg Glu Leu Asn Arg lie Cys Ala Ser Leu Ser Gin Gin 
25 30 35 

tgc age aca tat caa cca gag ttc cgt acc tgc eta gat get get ttc 259 
Cys Ser Thr Tyr Gin Pro Glu Phe Arg Thr Cys Leu Asp Ala Ala Phe 
40 45 50 

caa get ttg cga ggt ggc aag tta ate cgc cct cga atg eta ctg ggg 307 
Gin Ala Leu Arg Gly Gly Lys Leu lie Arg Pro Arg Met Leu Leu Gly 
55 60 6 5 

eta tac aac acg ctt gta gac gat gac att gag gtc aaa etc aac acc 355 
Leu Tyr Asn Thr Leu Val Asp Asp Asp lie Glu Val Lys Leu Asn Thr 
70 75 80 " 85 

gtt tta cag gta gca gtg get tta gaa eta ctg cat ttt tec ctt ttg 403 
Val Leu Gin Val Ala Val Ala Leu Glu Leu Leu His Phe Ser Leu Leu 
90 95 ioo 

gtt cat gac gat gtt att gac gga gac etc tat egc cga ggc aaa ctt 451 
Val His Asp Asp Val lie Asp Gly Asp Leu Tyr Arg Arg Gly Lys Leu 
10 5 no us 

aat ttt att ggg cag att etc atg cat cgc aca cct gaa agt ttt gca 499 
Asn Phe lie Gly Gin lie Leu Met His Arg Thr Pro Glu Ser Phe Ala 



caa ate cag cgc gat cca gag cat eta gat tgg gca caa tct aat gga 
Gin lie Gin Arg Asp Pro Glu His Leu Asp Trp Ala Gin Ser Asn Gly 
!35 140 145 

ctg ctt atg gga aat ctt ttt ctt get gec acc cat caa ate ttc gcg 
Leu Leu Met Gly Asn Leu Phe Leu Ala Ala Thr His Gin lie Phe Ala 
150 155 160 165 

cgc ctt gac ctt cca cat cac caa egg gtt cga ctt tta gat tta etc 
Arg Leu Asp Leu Pro His His Gin Arg Val Arg Leu Leu Asp Leu Leu 
170 175 i8o 

aac cac acg ata aat gac act att gtg ggt gag ttt ctt gat gtg gga 
Asn His Thr lie Asn Asp Thr lie Val Gly Glu Phe Leu Asp Val Gly 
iSS 190 195 

tta age age aaa gec ate age ccc aat atg gac att get eta gaa atg 739 
Leu Ser Ser Lys Ala lie Ser Pro Asn Met Asp lie Ala Leu Glu Met 
200 205 210 

agt egg eta aaa aca gec aca tac act ttt gaa ctt cca atg aga gca 
Ser Arg Leu Lys Thr Ala Thr Tyr Thr Phe Glu Leu Pro Met Arg Ala 
215 220 



547 



595 



643 



691 



787 



835 



883 
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tta tct act ttt ggt gac gca gcc gaa cac ggc aaa gat gcc ttt tct 931 
Leu Ser Thr Phe Gly Asp Ala Ala Glu His Gly Lys Asp Ala Phe Ser 
265 270 " 275 

gac ctt cga gaa gga aaa gaa act aca att ate gcc ttc get cga gat 979 
Asp Leu Arg Glu Gly Lys Glu Thr Thr He He Ala Phe Ala Arg Asp 
280 285 290 

act get aaa tgg act gat att caa gac aac ttc ggc tec gca gat ctg 1027 
Thr Ala Lys Trp Thr Asp He Gin Asp Asn Phe Gly Ser Ala Asp Leu 
295 300 305 

age acc tct cag gca gag cga att caa cat ctt etc ata cag tgt gga 1075 
Ser Thr Ser Gin Ala Glu Arg He Gin His Leu Leu He Gin Cys Gly 
310 315 320 325 

gca aag aat cac tec ttg aat gcc ate tec gac cac tta aat ate tgc 1123 
Ala Lys Asn His Ser Leu Asn Ala He Ser Asp His Leu Asn He Cys 
330 335 340 

cgt teg atg ate aaa aca eta age ccc cag gta gat ccc aag get caa 1171 
Arg Ser Met lie Lys Thr Leu Ser Pro Gin Val Asp Pro Lys Ala Gin 
345 350 * 355 

aat tta tta ctt aaa caa gtt gag caa eta gcc age cgc aaa tct 1216 
Asn Leu Leu Leu Lys Gin Val Glu Gin Leu Ala Ser Arg Lys Ser 
360 365 370 

tagaactaac ctttacgcct tta 1239 



<210> 270 
<211> 372 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Asp Asn Gly Met Thr He Thr ' 
1 5 



Thr Glu His Ser Thr His Pro Asp 
10 15 



Leu Asp Phe Asn Asp Glu He Tyr Arg Glu Leu Asn Arg He Cys Ala 

20 25 30 

Ser Leu Ser Gin Gin Cys Ser Thr Tyr Gin Pro Glu Phe Arg Thr Cys 

35 40 45 

Leu Asp Ala Ala Phe Gin Ala Leu Arg Gly Gly Lys Leu He Arg Pro 

50 55 ' 60 

Arg Met Leu Leu Gly Leu Tyr Asn Thr Leu Val Asp Asp Asp He Glu 

65 70 75 80 

Val Lys Leu Asn Thr Val Leu Gin Val Ala Val Ala Leu Glu Leu Leu 

85 90 95 

His Phe Ser Leu Leu Val* His Asp Asp Val He Asp Gly Asp Leu Tyr 

100 105 ' 110 

Arg Arg Gly Lys Leu Asn Phe He Gly Gin He Leu Met His Arg Thr 

115 120 * 125 
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Pro Glu Ser Phe Ala Gin He Gin Arg Asp Pro Glu His Leu Asp Tro 
130 135 uo 

Ala Gin Ser Asn Gly Leu Leu Met Gly Asn Leu Phe Leu Ala Ala Thr 
145 150 155 160 

His Gin He Phe Ala Arg Leu Asp Leu Pro His His Gin Arg Val Arg 
165 170 175 

Leu Leu Asp Leu Leu Asn His Thr He Asn Asp Thr He Val Gly Glu 
180 185 190 

Phe Leu Asp Val Gly Leu Ser Ser Lys Ala He Ser Pro Asn Met Asp 
195 200 205 

He Ala Leu Glu Met Ser Arg Leu Lys Thr Ala Thr Tyr Thr Phe Glu 
210 215 220 

Leu Pro Met Arg Ala Ala Ala He Leu Ala Glu Leu Pro Gin Glu He 
225 230 235 240 

Glu .Thr Lys He Gly Glu He Gly Thr Asn Leu Gly He Ala Tyr Gin 
245 250 255 

Leu Gin Asp Asp Tyr Leu Ser Thr Phe Gly Asp Ala Ala Glu His Gly 
260 265 270 

Lys Asp Ala Phe Ser Asp Leu Arg Glu Gly Lys Glu Thr Thr He lie 
275 280 285 

Ala Phe Ala Arg Asp Thr Ala Lys Trp Thr Asp He Gin Asp Asn Phe 
290 295 300 

Gly Ser Ala Asp Leu Ser Thr Ser Gin Ala Glu Arg He Gin His Leu 
305 310 315 " 320 

Leu He Gin Cys Gly Ala Lys Asn His Ser Leu Asn Ala He Ser Asp 
325 330 335 

His Leu Asn He Cys Arg Ser Met He Lys Thr Leu Ser Pro Gin Val 
340 345 350 

Asp Pro Lys Ala Gin Asn Leu Leu Leu Lys Gin Val Glu Gin Leu Ala 
355 360 365 

Ser Arg Lys Ser 
370 



<210> 271 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> RXS01879 

<400> 271 

ctttgcgggc cgctgatatt gatccaacgc ttcgtggcga aaagcttgat gtcactgact 60 
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atgtgcgcct agctggggtg ttgcagcaaa aggatgagaa gtg aaa att acc get 115 

Val Lys He Thr Ala 
1 5 

aag gcg tgg gcg aaa acc aac ctg cat tta ggt gtg gga ccg get cac 163 
Lys Ala Trp Ala Lys Thr Asn Leu His Leu Gly Val Gly Pro Ala His 
10 15 20 

gac gat gga ttt cac gag etc atg acg gtg ttt caa acc att gat ctg 211 
Asp Asp Gly Phe His Glu Leu Met Thr Val Phe Gin Thr He Asp Leu 
25 30 35 

ttt gac acc gtc acc tta acc acc etc gat gag gag ttg gtg gag gag 259 
Phe Asp Thr Val Thr Leu Thr Thr Leu Asp Glu Glu Leu Val Glu Glu 
40 45 50 

ggg age gtc gtc aag caa tta tct gtg acc ggt gec cgt ggc gtg cct 307 
Gly Ser Val Val Lys Gin Leu Ser Val Thr Gly Ala Arg Gly Val Pro 
55 60 65 

gag gac gec age aat ctt gcg tgg cgc get gtg gat gcg ttg gtt aag 355 
Glu Asp Ala Ser Asn Leu Ala Trp Arg Ala Val Asp Ala Leu Val Lys 
70 75 80 85 

egg cgc gcg gaa aag acg ccg ctg tct gca gtt teg ctg cat att tec 403 
Arg Arg Ala Glu Lys Thr Pro Leu Ser Ala Val Ser Leu His He Ser 
90 95 100 

aag ggg att ccg gtg get ggc ggc atg get ggc ggc tct gcg gat gcg 451 
Lys Gly He Pro Val Ala Gly Gly Met Ala Gly Gly Ser Ala Asp Ala 
105 110 115 

get gcg aca ctg cgc gca gtg gat gee tgg att ggg cct ttc ggc gag 4 99 
Ala Ala Thr Leu Arg Ala Val Asp Ala Trp lie Gly Pro Phe Gly Glu 
120 125 130 

gac aca ttg ctg gag gtt gee gcg gag etc ggc tea gat gtg ccg ttt 547 
Asp Thr Leu Leu Glu Val Ala Ala Glu Leu Gly Ser Asp Val Pro Phe 4 
135 140 145 

tgc ctg ctt ggt ggc acc. atg cgc ggt acc ggt cgc ggc gag cag ctg 595 
Cys Leu Leu Gly Gly Thr Met Arg Gly Thr Gly Arg Gly Glu Gin Leu 
150 155 160 165 

gta gat atg ttg acg cgc ggc aag eta cat tgg gtg gtg gee gcg atg 643 
Val Asp Met Leu Thr Arg Gly Lys Leu His Trp Val Val Ala Ala Met 
170 175 180 

gcg cat ggc ctg tec acg cct gag gta ttc aaa aag cat gat gag ctg 691 
Ala His Gly Leu Ser Thr Pro Glu Val Phe Lys Lys His Asp Glu Leu 
185 190 195 

aat ccg gaa teg cat atg gat ate age gac etc age gec gca ctt etc 739 
Asn Pro Glu Ser His Met Asp He Ser Asp Leu Ser Ala Ala Leu Leu 
200 205 210 

acc ggc aac acc gee gag gtg ggg cag tgg ctg cac aat gat ctg acc 787 
Thr Gly Asn Thr Ala Glu Val Gly Gin Trp Leu His Asn Asp Leu Thr 
215 220 225 
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age gec gca etc agt ttg cgc cct gaa ctg cgc age gtc etc caa gaa 835 
i>er Ala Ala Leu Ser Leu Arg Pro Glu Leu Arg Ser Val Leu Gin Glu 
230 235 240 245 

ggc ate cgc tec ggc gcg cat gca gga att gtc tec ggc tec ggc ccg 883 
Gly lie Arg Ser Gly Ala His Ala Gly lie Val Ser Gly Ser Gly Pro 
250 255 ' 260 

acc acg gta ttc ttg tgc gaa teg gag cac aaa gcg caa gac gtt aaa 931 
Thr Thr Val Phe Leu Cys Glu Ser Glu His Lys Ala Gin Asp Val Lys 
265 270 275 

gag gcg eta ate gac gee ggc cag gtg tac get get tac acc gee acc 97 9 
Glu Ala Leu lie Asp Ala Gly Gin Val Tyr Ala Ala Tyr Thr Ala Thr 
280 285 290 

ggc cct gcg gec tea acc gee gac cag cgc ggc gca cac att ttg act 1027 
Gly Pro Ala Ala Ser Thr Ala Asp Gin Arg Gly Ala His He Leu Thr 
295 300 305 



gtt tea taataaagac aaacttaagt ate 

Val Ser 

310 



1056 



<210> 272 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Val Lys He Thr Ala Lys Ala Trp Ala Lys Thr Asn Leu His Leu Gly 
1 5 10 15 

Val Gly Pro Ala His Asp Asp Gly Phe His Glu Leu Met Thr Val Phe 
v 20 25 30 

Gin Thr lie Asp Leu Phe Asp Thr Val Thr Leu Thr Thr Leu Asp Glu 
35 40 45 

Glu Leu Val Glu Glu Gly Ser Val Val Lys Gin Leu Ser Val Thr Gly 
50 55 60 

Ala Arg Gly Val Pro Glu Asp Ala Ser Asn Leu Ala Trp Arg Ala Val 
65 70 75 80 

Asp Ala Leu Val Lys Arg Arg Ala Glu Lys Thr Pro Leu Ser Ala Val 
85 90 95 

Ser Leu His He Ser Lys Gly He Pro Val Ala Gly Gly Met Ala Gly 
100 105 " no 

Gly Ser Ala Asp Ala Ala Ala Thr Leu Arg Ala Val Asp Ala Trp He 
H5 120 125 

Gly Pro Phe Gly Glu Asp Thr Leu Leu Glu Val Ala* Ala Glu Leu Gly 
13 0 135 140 

Ser Asp Val Pro Phe Cys Leu Leu Gly Gly Thr Met Arg Gly Thr Glv 
145 150 155 160 
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Arg Gly Glu Gin Leu Val Asp Met Leu Thr Arg Gly Lys Leu His Trp 
165 170 ' 175 

Val Val Ala Ala Met Ala His Gly Leu Ser Thr Pro Glu Val Phe Lys 
180 185 190 

Lys His Asp Glu Leu Asn Pro Glu Ser His Met Asp lie Ser Asp Leu 
195 200 205 

Ser Ala Ala Leu Leu Thr Gly Asn Thr Ala Glu Val Gly Gin Trp Leu 
210 215 220 

His Asn Asp Leu Thr Ser Ala Ala Leu Ser Leu Arg Pro Glu Leu Arg 
225 230 235 " 240 

Ser Val Leu Gin Glu Gly He Arg Ser Gly Ala His Ala Gly He Val 
245 250 255 

Ser Gly Ser Gly Pro Thr Thr Val Phe Leu Cys Glu Ser Glu His Lys 
260 265 270 

Ala Gin Asp Val Lys Glu Ala Leu He Asp Ala Gly Gin Val Tyr Ala 
275 280 285 

Ala Tyr Thr Ala Thr Gly Pro Ala Ala Ser Thr Ala Asp Gin Arg Gly 
290 295 300 



Ala His He Leu Thr Val Ser 
305 310 



<210> 273 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXS02023 

<400> 273 

gatgtggcag caattttgaa gcagtacctg agcgagtaac cgcattcggg gttatcgtgg 60 

gacttccgaa atgtaactag agactagagg aggaaacacg atg get cct aaa caa 115 

Met Ala Pro Lys Gin 

1 5 

act ccc age cca gag aag aat cga aac ctg gtg gga cca gtt ctg caa 163 

Thr Pro Ser Pro Glu Lys Asn Arg Asn Leu Val Gly Pro Val Leu Gin 

10 15 20 

cgt egg cag aca gag ggt act ttt gat caa cgc ttg eta gaa atg cgc 211 
Arg Arg Gin Thr Glu Gly Thr Phe Asp Gin Arg Leu Leu Glu Met Arg 
25 30 35 

get gat cac aat tgg aag cac gee gat cca tgg cgt gta ctg cgt att 259 
Ala Asp His Asn Trp Lys His Ala Asp Pro Trp Arg Val Leu Arg He 
40 45 50 

cag tct gag ttt gtg gcg ggt ttt gat gee etc cac gag atg cca aag 307 
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Gin Ser Glu Phe Val Ala Gly Phe Asp Ala Leu His Glu Met Pro Lys 
55 60 65 

gcc gta acc gtc ttt ggt tec gca cgc att aaa gag gat cac ccg tac 355 
Ala Val Thr Val Phe Gly Ser Ala Arg He Lys Glu Asp His Pro Tyr 
70 75 80 " 85 

tac aag gcg ggt gta gaa ctt ggt gaa aag etc gtt gca gcg gac tac 403 
Tyr Lys Ala Gly Val Glu Leu Gly Glu Lys Leu Val Ala Ala Asp Tyr 
90 95 100 

gca gtt gtc acc ggt ggc ggt cca" ggt ctg atg gaa gcc ccc aat aag 451 
Ala Val Val Thr Gly Gly Gly Pro Gly Leu Met Glu Ala Pro Asn Lys 
105 no H5 

ggg gca age gag gcc aat ggt tta tea gtt ggt ctg ggc att gag ttg 499 
Gly Ala Ser Glu Ala Asn Gly Leu Ser Val Gly Leu Gly He Glu Leu 
120 125 130 

cca cat gaa cag cat ctg aac cct tat gtg gat ttg ggt ctg aac ttc 547 
Pro His Glu Gin His Leu Asn Pro Tyr Val Asp Leu Gly Leu Asn Phe 
135 140 145 

egg tac ttc ttc gca cgc aag acc atg ttc ctg aaa tac tec cag get 595 
Arg Tyr Phe Phe Ala Arg Lys Thr Met Phe Leu Lys Tyr Ser Gin Ala 
150 155 . 160 165 

ttt gtg tgt ctg cct ggt ggt ttc ggc acg etc gat gag ctt ttc gag 643 
Phe Val Cys Leu Pro Gly Gly Phe Gly Thr Leu Asp Glu Leu Phe Glu 
170 175 180 

gtc etc tgc atg gta caa acc ggc aag gta ccc aac ttt ccc ate gtg 691 
Val Leu Cys Met Val Gin Thr Gly Lys Val Pro Asn Phe Pro He Val 
185 190 195 

ctg ate ggc act gag. ttc tgg gca ggt ttg gtg gat tgg ate cgt cac 739 
Leu He Gly Thr Glu Phe Trp Ala Gly Leu Val Asp Trp lie Arg His 
200 205 210 

cgc ctg gta gag gaa ggc atg ate gat gag aag gat gtt gac egg atg 787 
Arg Leu Val Glu Glu Gly Met He Asp Glu Lys Asp Val Asp Arg Met 
215 220 * 225 

ttg gtc act gat gac ctg gat cag gcc gtc aaa ttc ate gtc gat gca 835 
Leu Val Thr Asp Asp Leu Asp Gin Ala Val Lys Phe He Val Asp Ala 
230 235 240 245 

cac get gga ttg gac gta gcg cgt etc cac aat taagcagtgg ctacattagg 888 
His Ala Gly Leu Asp Val Ala Arg Leu His Asn 
250 " 255 



tgt 



891 



<210> 274 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Ala Pro Lys Gin Thr Pro Ser Pro Glu Lys Asn Arg Asn Leu Val 
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1 



5 



10 



15 



Gly Pro Val Leu Gin Arg Arg Gin Thr Glu Gly Thr Phe Asp Gin Arg 
20 25 30 

Leu Leu Glu Met Arg Ala Asp His Asn Trp Lys His Ala Asp Pro Trp 
35 40 45 

Arg Val Leu Arg He Gin Ser Glu Phe Val Ala Gly Phe Asp Ala Leu 
50 55 60 

His Glu Met Pro Lys Ala Val Thr Val Phe Gly Ser Ala Arg He Lys 
65 70 75 80 

Glu Asp His Pro Tyr Tyr Lys Ala Gly Val Glu Leu Gly Glu Lys Leu 
85 90 95 

Val Ala Ala Asp Tyr Ala Val Val Thr Gly Gly Gly Pro Gly Leu Met 
100 105 110 

Glu Ala Pro Asn Lys Gly Ala Ser Glu Ala Asn Gly Leu Ser Val Gly 
115 120 " 125 

Leu Gly He Glu Leu Pro His Glu Gin His Leu Asn Pro Tyr Val Asp 
130 135 140 

Leu Gly Leu Asn Phe Arg Tyr Phe Phe Ala Arg Lys Thr Met Phe Leu 
145 150 155 160 

Lys Tyr Ser Gin Ala Phe Val Cys Leu Pro Gly Gly Phe Gly Thr Leu 
165 170 S 175 

Asp Glu Leu Phe Glu Val Leu Cys Met Val Gin Thr Gly Lys Val Pro 
180 185 3 190 

Asn Phe Pro He Val Leu He Gly Thr Glu Phe Trp Ala Gly Leu Val 
195 200 205 

Asp Trp He Arg His Arg Leu Val Glu Glu Gly Met He Asp Glu Lys 
210 215 220 

Asp Val Asp Arg Met Leu Val Thr Asp Asp Leu Asp Gin Ala Val Lys 
225 230 235 ' . 240 

Phe He Val Asp Ala His Ala Gly Leu Asp Val Ala Arg Leu His Asn 



<210> 275 
<211> 1242 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1219) 
<223> RXS00948 



245 



250 



255 
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<400> 275 

acaccctcca aatgatctcg taaaacagta ttgaatttag gtacgactct aatcgtacct 60 



tgccctcaag ccaagctagt tgtacgatca aactcgttgt atg gca aac gtc gta 115 

Met Ala Asn Val Val 
1 5 

eta gtc gat cga atg gag cct ttg gtg tec aag ctg ttt acc cca att 163 
Leu Val Asp Arg Met Glu Pro Leu Val Ser Lys Leu Phe Thr Pro He 
10 15 " 20 

caa ate cgc gac ate acc ate ccc aac cgc gtg tgg atg tea ccg atg 211 
Gin He Arg Asp He Thr He Pro Asn Arg Val Trp Met Ser Pro Met 
25 30 35 

tgc acc tac tct gca gec acc ggt tea ggt ctt ccc acc gat ttt cac 259 
Cys Thr Tyr Ser Ala Ala Thr Gly Ser Gly Leu Pro Thr Asp Phe His 
40 45 50 

cag get cat tac gca get cgc gca gca ggt ggt gtc gga tta gtc atg 307 
Gin Ala His Tyr Ala Ala Arg Ala Ala Gly Gly Val Gly Leu Val Met 
55 60 65 

gtt gaa gca act gga gtg aac ccc gta get ccc ate tec cca gtc gac 355 
Val Glu Ala Thr Gly Val Asn Pro Val Ala Pro He Ser Pro Val Asp 
70 75 80 85 

ctt gga ctt tgg age cat gac caa att gaa cca ttc tec cga gtg aca 403 
Leu Gly Leu Trp Ser His Asp Gin He Glu Pro Phe Ser Arg Val Thr 
90 95 100 

gca get att cgc gee ggt ggg gca gta ccg gee gtt caa tta gee cat 451 
Ala Ala He Arg Ala Gly Gly Ala Val Pro Ala Val Gin Leu Ala His 
105 HO H5 

get ggc cgc aag gca tec acc gat get ccg tgg aat ggt ggc gga tat 4 99 
Ala Gly Arg Lys Ala Ser Thr Asp Ala Pro Trp Asn Gly Gly Gly Tyr 
120 125 130 

gtt gga cca gaa acc aat gga tgg gag act gtc ggc ccc age cct ctg 547 
Val Gly Pro Glu Thr Asn Gly Trp Glu Thr Val Gly Pro Ser Pro Leu 
135 140 145 

gca ttc cca ggt ttg cct get ccg cgc gag ctg acg gtt tea gaa ate 595 
Ala Phe Pro Gly Leu Pro Ala Pro Arg Glu Leu Thr Val Ser Glu He 
150 155 160 165 

caa gag gtt gtg cag cag ttc get ggc gee gee gtt cgt gee gat cag 64 3 
Gin Glu Val Val Gin Gin Phe Ala Gly Ala Ala Val Arg Ala Asp Gin 
170 175 180 

get ggt ttt gat gtc gtg gaa att cac gca gca cac ggc tac ctt ttg 691 
Ala Gly Phe Asp Val Val Glu He His Ala Ala His Gly Tyr Leu Leu 
185 190 195 

cat aac ttc ctt tct ccg ate tec aac aag cgc acc gat tea tac ggc 739 
His Asn Phe Leu Ser Pro lie Ser Asn Lys Arg Thr Asp Ser Tyr Gly 
200 205 210 

gga tct tta gaa aac cgc get cgc ate gtg etc gaa gtc att gat gca 787 
Gly Ser Leu Glu Asn Arg Ala Arg He Val Leu Glu Val He Asp Ala 
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215 220 225 

ate cgc gca gtg tgg cca gag gaa aag cct gta ttc atg cgc att tec 835 
lie Arg Ala Val Trp Pro Glu Glu Lys Pro Val Phe Met Arg He Ser 
230 235 240 245 

acc ace gac tgg gtg gag gaa aac cca cag gat gat cgc gag tec tgg 883 
Thr Thr Asp Trp Val Glu Glu Asn Pro Gin Asp Asp Arg Glu Ser Trp 
250 255 1 ~ 260 

acg ctg age caa age agg cag ctg get ttg tgg gca tec gag cac gga 931 
Thr Leu Ser Gin Ser Arg. Gin Leu Ala Leu Trp Ala Ser Glu His Gly 
265 270 * 275 

gtt gat ttg ate gat gec tct tct ggt ggc etc gac ate gtc ccc att 97 9 
Val Asp Leu He Asp Ala Ser Ser Gly Gly Leu Asp He Val Pro He 
280 285 290 

ccg cat gac cgc gat tac caa acc gcg aag gee gca gat ctt cac gca 1027 
Pro His Asp Arg Asp Tyr Gin Thr Ala Lys Ala Ala Asp Leu His Ala 
295 300 305 

agt acc gga gtg aca gtc get get gtg ggg cgc att gat gac gee caa 1075 
Ser Thr Gly Val Thr Val Ala Ala Val Gly Arg He Asp Asp Ala Gin 
310 315 320 325 

act gcg cac aat ttg gtt gat tct ggc gat gtc aat gca gtt ttc etc 1123 
Thr Ala His Asn Leu Val Asp Ser Gly Asp Val Asn Ala Val Phe Leu 
330 335 ' 340 

ggc cgt cca ctg etc aag gat cct tec tgg gca aac caa gca gee etc 1171 
Gly Arg Pro Leu Leu Lys Asp Pro Ser Trp Ala Asn Gin Ala Ala Leu 
345 350 355 

gca eta ggt gcg gaa ccc agg tat gtt cac caa tac gac tac gta ctt 1219 
Ala Leu Gly Ala Glu Pro Arg Tyr Val His Gin Tyr Asp Tyr Val Leu 
360 365 370 

taaaggagag ttgacatgaa ggt 1242 



<210> 276 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Ala Asn Val Val Leu Val Asp Arg Met Glu Pro Leu Val Ser Lys 
15 10 15 

Leu Phe Thr Pro He Gin He Arg Asp He Thr He Pro Asn Arg Val 
20 25 30 

Trp Met Ser Pro Met Cys Thr Tyr Ser Ala Ala Thr Gly Ser Gly Leu 
35 40 45 

Pro Thr Asp Phe His Gin Ala His Tyr Ala Ala Arg Ala Ala Gly Gly 
50 55 60 

Val Gly Leu Val Met Val Glu Ala Thr Gly Val Asn Pro Val Ala Pro 
65 70 75 80 
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He Ser Pro Val Asp Leu Gly Leu Trp Ser His Asp Gin He Glu Pro 
85 90 95 

Phe Ser Arg Val Thr Ala Ala He Arg Ala Gly Gly Ala Val Pro Ala 
100 105 HO 

Val Gin Leu Ala His Ala Gly Arg Lys Ala Ser Thr Asp Ala Pro Trp 
H5 120 125 

Asn Gly Gly Gly Tyr Val Gly Pro Glu Thr Asn Gly Trp Glu Thr Val 
130 135 140 

Gly Pro Ser Pro Leu Ala Phe Pro Gly Leu Pro Ala Pro Arg Glu Leu 
145 150 155 160 

Thr Val Ser Glu He Gin Glu Val Val Gin Gin Phe Ala Gly Ala Ala 
165 170 175 

Val Arg Ala Asp Gin Ala Gly Phe Asp Val Val Glu He His Ala Ala 
180 185 190 

His Gly Tyr Leu Leu His Asn Phe Leu Ser Pro He Ser Asn Lys Arg 
195 200 205 

Thr Asp Ser^-Tyr Gly Gly Ser Leu Glu Asn Arg Ala Arg He Val Leu 
210 215 220 

Glu Val He Asp Ala He Arg Ala Val Trp Pro Glu Glu Lys Pro Val 
225 230 235 240 

Phe Met Arg He Ser Thr Thr Asp Trp Val Glu Glu Asn Pro Gin Asp 
245 250 255 

Asp Arg Glu Ser Trp Thr Leu Ser Gin Ser Arg Gin Leu Ala Leu Trp 
260 265 270 

Ala Ser Glu His Gly Val Asp Leu lie Asp Ala Ser Ser Gly Gly Leu 
275 280 285 

Asp He Val Pro He Pro His Asp Arg Asp Tyr Gin Thr Ala Lys Ala 
290 295 300 

Ala Asp Leu His Ala Ser Thr Gly Val Thr Val Ala Ala Val Gly Arg 
305 310 315 320 

He Asp Asp Ala Gin Thr Ala His Asn Leu Val Asp Ser Gly Asp Val 
325 330 " 335 

Asn Ala Val Phe Leu Gly Arg Pro Leu Leu Lys Asp Pro Ser Trp Ala 
340 * 345 " 350 

Asn Gin Ala Ala Leu Ala Leu Gly Ala Glu Pro Arg Tyr Val His Gin 
355 360 365 

Tyr Asp Tyr Val Leu 
370 



<210> 277 
<211> 1026 
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<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXS02228 



<400> 277 

acagaagcgt caactgctca acttctcgac agcgacgaca cacacggcgt gggacgctac 60 



gttgctcgct ggacttttta acttaaggga gatctagatc gtg gta aca ccg ate 

Val Val Thr Pro He 
1 5 



115 



gca gtg gtt gga ccc act gca tct gga aaa tea get ttg gga att get 163 
Ala Val Val Gly Pro Thr Ala Ser Gly Lys Ser Ala Leu Gly He Ala 
10 15 20 

eta gec cac aag ctt gac ggt gaa gta gtc aat gtg gat tec atg cag 211 
Leu Ala His Lys Leu Asp Gly Glu Val Val Asn Val Asp Ser Met Gin 
25 30 " 35 



ctg tac aaa ggc atg gac ate ggc acg gca aag ctg act gtc gaa gaa 
Leu Tyr Lys Gly Met Asp He Gly Thr Ala Lys Leu Thr Val Glu Glu 
40 45 50 



259 



cgc gaa ggc att gcg cat cat cag etc gat gtc tgg gac gtt ace gaa 
Arg Glu Gly He Ala His His Gin Leu Asp Val Trp Asp Val Thr Glu 
55 60 65 



307 



act gcg tea gtg gcg agg ttt caa tec gac gee gtt gee gat gtg gaa 
Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala Val Ala Asp Val Glu 
70 75 80 85 



355 



gat att atg tec cgt ggc aaa ace ccc ate ttg gtt ggc ggc tec atg 
Asp He Met Ser Arg Gly Lys Thr Pro He Leu Val Gly Gly Ser Met 
90 95 100 



403 



ttg tac gtc caa tct ttg gtc gat gat tgg caa ttc cca cct ace gac 
Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin Phe Pro Pro Thr Asp 
105 HO ~ 115 



451 



age get gtt cgc gca cgc ttt gag gec cgc ttg gca gac ate ggt gtc 
Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu Ala Asp He Gly Val 
120 125 130 



499 



gaa gca eta cac get gaa ctt act cag ctt gac cca gaa gca gca gee 
Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp Pro Glu Ala Ala Ala 
135 140 145 



547 



gtc ate gaa age aat gat ccc cga cgc ace gtc cga gca tta gaa gtc 
Val He Glu Ser Asn Asp Pro Arg Arg Thr Val Arg Ala Leu Glu Val 
150 155 160 ' 165 



595 



att gaa eta acc ggc cag ccc ttc caa gca age caa ccg ccc aaa gac 
He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser Gin Pro Pro Lys Asp 
170 175 180 



643 



gcg cca cct cgc tgg gga act cga ate att ggc ctg aaa acc act cca 
Ala Pro Pro Arg Trp Gly Thr Arg He He Gly Leu Lys Thr Thr Pro 



691 
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185 190 195 

gaa tgg eta aat cca cgc ate gag cag cgc acc gec agg atg ttt gaa 739 
Glu Trp Leu Asn Pro Arg lie Glu Gin Arg Thr Ala Arg Met Phe Glu 
200 205 210 

caa ggc ttt gtc gec gaa gtg gaa cac ctt gtg cag caa gga etc ate 787 
Gin Gly Phe Val Ala Glu Val Glu His Leu Val Gin Gin Gly Leu He 
215 220 225 

get gac tec acc gcg gga cga gca ate ggc tac tec caa gta ctg gca 835 
Ala Asp Ser Thr Ala Gly Arg Ala He Gly Tyr Ser Gin Val Leu Ala 
230 235 240 245 

gee atg gca ggg gag atg acc tgg gaa gac gee ttc gaa cgc acg gtc 883 
Ala Met Ala Gly Glu Met Thr Trp Glu Asp Ala Phe Glu Arg Thr Val 
250 255 260 

acc gga acc aga cgc tat gtc agg cgc caa cgc age tgg ttc aac aga 931 
Thr Gly Thr Arg Arg Tyr Val Arg Arg Gin Arg Ser Trp Phe Asn Arg 
265 270 275 

gac cac cgc gtg tec tgg gtc gac gee tct ggc gat ccc acc gca caa 979 
Asp His Arg Val Ser Trp Val Asp Ala Ser Gly Asp Pro Thr Ala Gin 
280 285 290 

gee ttg gag att ttg ggt eta caa tagegagggt gaatttgacc ate 1026 
Ala Leu Glu He Leu Gly Leu Gin 
295 300 

<210> 278 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Val Val Thr Pro He Ala Val Val Gly Pro Thr Ala Ser Gly Lys Ser 
1 5 io is 

Ala Leu Gly He Ala Leu Ala His Lys Leu Asp Gly Glu Val Val Asn 
20 25 30 

Val Asp Ser Met Gin Leu Tyr Lys Gly Met Asp He Gly Thr Ala Lys 
35 40 45 

Leu Thr Val Glu Glu Arg Glu Gly He Ala His His Gin Leu Asp Val 
50 55 60 

Trp Asp Val Thr Glu Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala 
65 7 0 75 80 

Val Ala Asp Val Glu Asp He Met Ser Arg Gly Lys Thr Pro He Leu 
85 90 95 

Val Gly Gly Ser Met Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin 
100 105 no 

Phe Pro Pro Thr Asp Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu 
115 120 125 
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Ala Asp lie Gly Val Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp 
130 135 140 

Pro Glu Ala Ala Ala Val lie Glu Ser Asn Asp Pro Arg Arg Thr Val 
145 150 155 " 160 

Arg Ala Leu Glu Val He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser 
165 170 175 

Gin Pro Pro Lys Asp Ala Pro Pro Arg Trp Gly Thr Arg He He Gly 
180 185 190 

Leu Lys Thr Thr Pro Glu Trp Leu Asn Pro Arg He Glu Gin Arg Thr 
195 200 205 

Ala Arg Met Phe Glu Gin Gly Phe Val Ala Glu Val Glu His Leu Val 
210 215 220 

Gin Gin Gly Leu He Ala Asp Ser Thr Ala Gly Arg Ala He Gly Tyr 
225 230 235 240 

Ser Gin Val Leu Ala Ala Met Ala Gly Glu Met Thr Trp Glu Asp Ala 
245 250 255 

Phe Glu Arg Thr Val Thr Gly Thr Arg Arg Tyr Val Arg Arg Gin Arg 
260 265 270 

Ser Trp Phe Asn Arg Asp His Arg Val Ser Trp Val Asp Ala Ser Gly 
275 280 285 

Asp Pro Thr Ala Gin Ala Leu Glu He Leu Gly Leu Gin 
290 295 "* 300 

<210> 279 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXC01971 

<400> 279 

aggtcttgtt tatttcggct actgattcag tagctgcgct ccgataggat tcttagtttt 60 

cagttcagta tctttgagcc acggctagaa tgtgaatcct atg tct aag aag aag 115 

Met Ser Lys Lys Lys 
1 5 

cct cgc ccc att ccg gtt cct gcc caa ttt ate cct ggt etc att gat 163 
Pro Arg Pro He Pro Val Pro Ala Gin Phe He Pro Gly Leu He Asp 
/ 10 15 20 

gcg cat aca cat ttg gca teg tgt gga gga gat ctt gca ggg ttg gtg 211 
Ala His Thr His Leu Ala Ser Cys Gly Gly Asp Leu Ala Gly Leu Val 
25 30 " 35 

gaa agg gcc aag gag gcg ggc gtc gaa aag ctt tgt acc gtc ggt gat 259 
Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu Cys Thr Val Gly Asp 
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40 45 50 

ggt ttg get gag gec gag ctt gcg ctg gag gec gcg caa cag ttt ggc 307 
Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala Ala Gin Gin Phe Gly 
55 60 65 

aat gtg ttt get gcg tgt gcg att cat ccg acg aag get gat cag ttg 355 
Asn Val Phe Ala Ala Cys Ala lie His Pro Thr Lys Ala Asp Gin Leu 
70 7 * 80 85 

gat ggg get gcg cgt gcg egg ctg acg cag atg gcg gcg gat ccg aat 403 
Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met Ala Ala Asp Pro Asn 
90 95 100 

tgt gtg gee att ggt gag act ggt ttg gat teg tat tgg ate aag cac 4 51 
Cys Val Ala lie Gly Glu Thr Gly Leu Asp Ser Tyr Trp lie Lys His 
105 110 us 

gat cca gag gac acg gcg gcg ttg gat gtg caa gag gag gcg ctg cgc 4 99 
Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin Glu Glu Ala Leu Arg 
120 125 130 

Jr. ?r t at r tg gca a " agt gCg gat M « ccg "9 atg att cac 547 
Trp His He Asp Leu Ala He Ser Ala Asp Lys Pro Leu Met lie His 
135 140 145 

Asn til S? 9 f at ?f 9at " g atg Cga gtg ttg gc 9 9 at 9^ cca 595 
Asn Arg Glu Ala Asp Ala Asp Leu Met Arg Val Leu Ala Asp Ala Pro 

150 "5 160 165 

cct cca aaa gat acg att ctg cat tgt ttt tct teg ccg ttg gac gtg 643 
Pro Pro Lys Asp Thr lie Leu His Cys Phe Ser Ser Pro Leu Asp Val 
170 175 loo 

gcg aag gaa gcg ttg gat cgt gga tat gtg ttg agt ttt gcg ggc aat 691 
Ala Lys Glu Ala Leu Asp Arg Gly Tyr Val Leu Ser Phe Ala Gly Asn 
185 190 195 

w t9 !f 9 It* 339 Cgt aat gag gag ttg cg 9 9 a 9 9 ct 9 ct c 9t att gcg 739 
Val Thr Phe Lys Arg Asn Glu Glu Leu Arg Glu Ala Ala Arg He Ala 



200 205 



210 



ccg att tec cag att ttg att gaa ace gat gcg ccg tat atg acg ccg 
Pro lie Ser Gin He Leu He Glu Thr Asp Ala Pro Tyr Met Thr Pro 
215 220 225 

gag ccg ttt egg ggg agt agg aat gag ccg teg ttg att ggt cat acg 
Glu Pro Phe Arg Gly Ser Arg Asn Glu Pro Ser Leu He Gly His Thr 
230 235 240 ' 245 

gcg eta tgc att gcg gag gtt egg ggg atg get gtg gag gat gtt gcg 
Ala Leu Cys He Ala Glu Val Arg Gly Met Ala Val Glu Asp Val Ala 
250 255 260 

gcg get ttg aat gag aat ttt gat. cgc gtt tat ggg gtc aca aat eta 
Ala Ala Leu Asn Glu Asn Phe Asp Arg Val Tyr Gly Val Thr Asn Leu 
265 270 275 

taacgtgagg tagctcacag tea 954 



787 



835 



883 



931 
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<210> 280 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Ser Lys Lys Lys Pro Arg Pro He Pro Val Pro Ala Gin Phe He 
1 5 10 15 

Pro Gly Leu He Asp Ala His Thr His Leu Ala Ser Cys Gly Gly Asp 
20 25 30 

Leu Ala Gly Leu Val Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu 
35 40 45 

Cys Thr Val Gly Asp Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala 
50 55 60 

Ala Gin Gin Phe Gly Asn Val Phe Ala Ala Cys Ala He His Pro Thr 
65 70 75 80 

Lys Ala Asp Gin Leu Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met 
85 * 90 95 

Ala Ala Asp Pro Asn Cys Val Ala He Gly Glu Thr Gly Leu Asp Ser 
100 105 110 

Tyr Trp He Lys His Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin 
115 120 125 

Glu Glu Ala Leu Arg Trp His He Asp Leu Ala He Ser Ala Asp Lys 
130 135 140 

Pro Leu Met He His Asn Arg Glu Ala Asp Ala Asp Leu Met Arg Val 
145 150 155 160 

Leu Ala Asp Ala Pro Pro Pro Lys Asp Thr He Leu His Cys Phe Ser 
165 170 175 

Ser Pro Leu Asp Val Ala Lys Glu Ala Leu Asp Arg Gly Tyr Val Leu 
180 185 190 

Ser Phe Ala Gly Asn Val Thr Phe Lys Arg Asn Glu Glu Leu Arg Glu 
195 200 ^ 205 

Ala Ala Arg He Ala Pro He Ser Gin lie Leu He Glu Thr Asp Ala 
210 215 220 

Pro Tyr Met Thr Pro Glu Pro Phe Arg Gly Ser Arg Asn Glu Pro Ser 
225 230 235 240 

Leu He Gly His Thr Ala Leu Cys He Ala Glu Val Arg Gly Met Ala 
245 250 255 

Val Glu Asp Val Ala Ala Ala Leu Asn Glu Asn Phe Asp Arg Val Tyr 
260 *265 270 

Gly Val Thr Asn Leu 
275 
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<210> 281 
<211> 1650 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 
<221> CDS 

<222> (101) . . (1627) 
<223> RXC02697 

<400> 281 

tttggctcac ctcgatgatg tagacatccc cgatgaggtg cgcgcacagt tgcgggcact 60 

ggctatccgc tcaaccgaac gtcggatgta gtagacgcgt atg aca ctt ttt caa 115 

Met Thr Leu Phe Gin 

1 5 

cgt tta acc aac cct gta gtg etc ggc ggc eta gca ggt gtt ttg ctt 163 

Arg Leu Thr Asn Pro Val Val Leu Gly Gly Leu Ala Gly Val Leu Leu 
10 15 20 

ctg etc ggc tct ttc ggt ggc ggt gec att egg tac cgt ggc gga gtg 211 ' 
Leu Leu Gly Ser Phe Gly Gly Gly Ala lie Arg Tyr Arg Gly Gly Val 
25 30 35 

etc gat gcg ttg ggg ctt aac ttc ctt get ttt ggc cac gcg cag ggt 259 
Leu Asp Ala Leu Gly Leu Asn Phe Leu Ala Phe Gly His Ala Gin Gly 
40 45 50 



att tec aat acc gtg ttg tgg gtt ggg cag ctg ctg ctg att ggc gcg 
He Ser Asn Thr Val Leu Trp Val Gly Gin Leu Leu Leu lie Gly Ala 
55 60 



307 



65 



tgg gtt cac ctt gga cgt egg ttg ttc aag aaa aaa gtc get gat gac 355 
Trp Val His Leu Gly Arg Arg Leu Phe Lys Lys Lys Val Ala Asp Asp 
70 75 eo * 8 ? 

tk C ? aC 9Ct 9Ct gaC tta ggt ctt gta aa 9 c 9<= ac 9 ttg tat gee 403 

Thr Ala Asp Ala Ala Asp Leu Gly Leu Val Lys Arg Thr Leu Tyr Ala 

90 95 ioo 

Ft v tg g , t9 CCC ° tC 3tt tfct 9Cg gca cca atg at 9 teg cgt gat gtt 4 51 
Met Val Val Pro Leu lie Phe Ala Ala Pro Met Met Ser Arg Asp Val 

105 110 115 

tat tec tat etc atg cag ggc gcg atg ctg cgt gat ggc ttc gat ccc 4 99 
Tyr Ser Tyr Leu Met Gin Gly Ala Met Leu Arg Asp Gly Phe Asp Pro 
120 125 



130 



l BC 9 f g 99C gCt gcg gta aac cct 99° ccc at 9 ttg ctt gag gtc 547 

Tyr Thr Glu Gly Ala Ala Val Asn Pro Gly Pro Met Leu Leu Glu Val 
135 140 



145 



tct cat gat tgg cgc aac acc acg acg ccg tat ggt cca eta cac ctg 
Ser His Asp Trp Arg Asn Thr Thr Thr Pro Tyr Gly Pro Leu His Leu 
lb0 155 160 



165 



f C atg atC aCC aCg gtt gtg ggc gat aat 9tc acc ttg 
Trp He Gly Asp Met lie Thr Thr Val Val Gly Asp Asn Val Thr Leu 

170 175 iso 



595 



643 
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ggc gtc gtc get tac aag ate ttg teg ate att ggc ctt get gtg aca 691 
Gly Val Val Ala Tyr Lys He Leu Ser He He Gly Leu Ala Val Thr 
185 190 195 

ggc tgg age att gtc cgc att gca caa cat ttt gga gee aac cca gca 739 
Gly Trp Ser He Val Arg He Ala Gin His Phe Gly Ala Asn Pro Ala 
200 205 210 

att gca ttg tgg att ggt gtg gee aat cct gtg atg ate ate cac atg 787 
He Ala Leu Trp He Gly Val Ala Asn Pro Val Met He lie His Met 
215 220 225 

ate ggc ggc atg cac aat gaa tec etc atg gtg gga ttg gtc age gtc 835 
He Gly Gly Met His Asn Glu Ser Leu Met Vai Gly Leu Val Ser Val 
230 235 240 245 

ggc ttg ttg eta gca ctg aag aag cgt ttc gtg gca ggt gtg gca etc 883 
Gly Leu Leu Leu Ala Leu Lys Lys Arg Phe Val Ala Gly Val Ala Leu 
250 255 260 

att gca gtg get gtg teg ctg aaa get aca gcg gcg att gca ctt cct 931 
He Ala Val Ala Val Ser Leu Lys Ala Thr Ala Ala He Ala Leu Pro 
265 270 275 

ttt gtg gtg tgg ate ggc atg cat cat ttc gca gga ttc tta gee ace 979 
Phe Val Val Trp He Gly Met His His Phe Ala Gly Phe Leu Ala Thr 
280 285 290 

aaa aag ggc aaa gac tec cct ace ctt aag caa cag gtc ccc gcg ttc 1027 
Lys Lys Gly Lys Asp Ser Pro Thr Leu Lys Gin Gin Val Pro Ala Phe 
295 300 305 

ttt gee act gga get gca ggt gtt get gtc act ggt gtt gtt gtc agt 1075 
Phe Ala Thr Gly Ala Ala Gly Val Ala Val Thr Gly Val Val Val Ser 
310 315 320 325 

gcg ate act tgg gcg tct ggc get teg tgg ggc tgg ate agt gag ate 1123 
Ala He Thr Trp Ala Ser Gly Ala Ser Trp Gly Trp He Ser Glu' He 
330 335 340 

agt ggc aac age aag gta ate aac ccg ctg get ttc cct tct ttg gtg 1171 
Ser Gly Asn Ser Lys Val He Asn Pro Leu Ala Phe Pro Ser Leu Val 
345 350 355 

gee agt gtg ate acc atg gtg get gaa gtg ttc gtt gac gat ttc gac 1219 
Ala Ser Val He Thr Met Val Ala Glu Val Phe Val Asp Asp Phe Asp 
360 365 370 

tac aac gca gtg gtt aat gtt gtg cgc tea ate tec atg ctg ate atg 1267 
Tyr Asn Ala Val Val Asn Val Val Arg Ser He Ser Met Leu He Met 
375 380 385 

ctt ggc ggg ttg gtc gta tgt tgg tgg ctg ttc cgc cag aac gaa cgc 1315 
Leu Gly Gly Leu Val Val Cys Trp Trp Leu Phe Arg Gin Asn Glu Arg 
390 395 400 405 

agg gcg gtc act ggt aca gca gcg get tat gee gtg get ttt gtg ttc 1363 
Arg Ala Val Thr Gly Thr Ala Ala Ala Tyr Ala Val Ala Phe Val Phe 
410 415 420 

aat tct gtg acc ttg ccg tgg tac tac gee age ttg ate tct ttg etc 1411 
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Asn Ser Val Thr Leu Pro Trp Tyr Tyr Ala Ser Leu He Ser Leu Leu 
425 430 435 

ggc aca ttt aaa cca ccg atg tgg ttg att cgc ttc gca gcg ggt get 1459 
Gly Thr Phe Lys Pro Pro Met Trp Leu lie Arg Phe Ala Ala Gly Ala 
440 445 450 

teg gtg ttt ate gcg ctg atg ttt acc gga agt gga aac cac cag ctg 1507 
Ser Val Phe He Ala Leu Met Phe Thr Gly Ser Gly Asn His Gin Leu 
455 460 465 

tac aac ate gtt acg gtg ate ate gca gca att ate' gcg tgg ctt gee 1555 
Tyr Asn He Val Thr Val He lie Ala Ala lie lie Ala Trp Leu Ala 
470 475 480 485 " 

acc gtg gtg ate ttt gat gac act gac cct gca aca acg gee acg gag 1603 
Thr Val Val He Phe Asp Asp Thr Asp Pro Ala Thr Thr Ala Thr Glu 
490 495 500 

aaa ccc tec ccg cat acc gtt tec tagttgeata aggtaaaccg cca 
Lys Pro Ser Pro His Thr Val Ser 
505 



<210> 282 
<211> 509 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Met Thr Leu Phe Gin Arg Leu Thr Asn Pro Val Val Leu Gly Gly Leu 
15 10 15 

Ala Gly Val Leu Leu Leu Leu Gly Ser Phe Gly Gly Gly Ala He Arg 
20 25 30 

Tyr Arg Gly Gly Val Leu Asp Ala Leu Gly Leu Asn Phe Leu Ala Phe 
35 40 45 

Gly His Ala Gin Gly lie Ser Asn Thr Val Leu Trp Val Gly Gin Leu 
50 55 60 

Leu Leu lie Gly Ala Trp Val His Leu Gly Arg Arg Leu Phe Lys Lys 
65 70 75 80 

Lys Val Ala Asp Asp Thr Ala Asp Ala Ala Asp Leu Gly Leu Val Lys 
85 90 " 95 

Arg Thr Leu Tyr Ala Met Val Val Pro Leu He Phe Ala Ala Pro Met 
100 105 no 

Met Ser Arg Asp Val Tyr Ser Tyr Leu Met Gin Gly Ala Met Leu Arg 
115 120 125 

Asp Gly Phe Asp Pro Tyr Thr Glu Gly Ala Ala Val Asn Pro Gly Pro 
130 135 140 

Met Leu Leu Glu Val Ser His Asp Trp Arg Asn Thr Thr Thr Pro Tyr 
145 150 155 160 

Gly Pro Leu His Leu Trp He Gly Asp Met He Thr Thr Val Val Gly 
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165 



170 



175 



Asp Asn Val Thr Leu Gly Val Val Ala Tyr Lys He Leu Ser He He 
180 185 190 

Gly Leu Ala Val Thr Gly Trp Ser He Val Arg He Ala Gin His Phe 
195 200 205 

Gly Ala Asn Pro Ala He Ala Leu Trp He Gly Val Ala Asn Pro Val 
210 215 220 

Met He He His Met He Gly Gly Met His Asn Glu Ser Leu Met Val 
225 230 235 240 

Gly Leu Val Ser Val Gly Leu Leu Leu Ala Leu Lys Lys Arg Phe Val 
245 250 255 

Ala Gly Val Ala Leu lie Ala Val Ala Val Ser Leu Lys Ala Thr Ala 
260 265 270 

Ala He Ala Leu Pro Phe Val Val Trp He Gly Met His His Phe Ala 
275 280 285 

Gly Phe Leu Ala Thr Lys Lys Gly Lys Asp Ser Pro Thr Leu Lys Gin 
290 295 " 300 

Gin Val Pro Ala Phe Phe Ala Thr Gly Ala Ala Gly Val Ala Val Thr 
305 310 315 320 

Gly Val Val Val Ser Ala lie Thr Trp Ala Ser Gly Ala Ser Trp Gly 
325 330 335 

Trp He Ser Glu lie Ser Gly Asn Ser Lys Val lie Asn Pro Leu Ala 
340 345 350 

Phe Pro Ser Leu Val Ala Ser Val lie Thr Met Val Ala Glu Val Phe 
355 360 365 

Val Asp Asp Phe Asp Tyr Asn Ala Val Val Asn Val Val Arg Ser lie 
370 375 380 

Ser Met Leu lie Met Leu Gly Gly Leu Val Val Cys Trp Trp Leu Phe 
385 390 395 400 

Arg Gin Asn Glu Arg Arg Ala Val Thr Gly Thr Ala Ala Ala Tyr Ala 
405 410 415 

Val Ala Phe Val Phe Asn Ser Val Thr Leu Pro Trp Tyr Tyr Ala Ser 
420 425 430 

Leu lie Ser Leu Leu Gly Thr Phe Lys Pro Pro Met Trp Leu lie Arg 
435 440 445 

Phe Ala Ala Gly Ala Ser Val Phe lie Ala Leu Met Phe Thr Gly Ser 
4 50 4 55 4 60 

Gly Asn His Gin Leu Tyr Asn lie Val Thr Val lie lie Ala Ala lie 
465 470 475 480 

He Ala Trp Leu Ala Thr Val Val lie Phe Asp Asp Thr Asp Pro Ala 



485 



490 



4 95 
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Thr Thr Ala Thr Glu Lys Pro Ser Pro His Thr Val Ser 
500 505 



<210> 283 
<211> 1298 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1275) 
<223> RXN01946 

<400> 283 

ate cgc aag tac tec agg etc gag gaa caa ttc cag teg etc ggc ggc 48 
lie Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

tac gaa get gac gee gaa gca gec cag ate tgc gac aac etc ggc etc 96 
Tyr Glu Ala Asp Ala Glu Ala Ala Gin He Cys Asp Asn Leu Gly Leu 
20 25 30 



gag gca cgc 'ate etc gac cag cag ctt aaa acc ctg tec ggc ggc cag 
Glu Ala Arg He Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 



144 



cgc cgc cgc gtc gag ttg gcg cag ate etc ttc gee gee acc aac ggc 192 
Arg Arg Arg Val Glu Leu Ala Gin He Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

tec ggc aaa tea aaa acc aca ttg ctt etc gac gag ccc acc aac cac 240 
Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

ttg gac gca gac teg ate acc tgg etc cgt gac ttc ctg gcg aag cac 288 
Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

gaa ggt gga ctg ate atg att teg cac gac gtc gaa ctg ctt ggc gee 336 
Glu Gly Gly Leu He Met lie Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 no 

gta tgt aac aag att tgg tac etc gac gca gta cgc age gaa gec gat 384 
Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

gtc tac aac atg ggc ttt age aaa tac gtc gat gca cgt gca etc gat 432 
Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

gaa gca cgc cga cgc cgt gag cgc gca aac gec gaa aag aag gec gga 4 80 
Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Glv 
145 150 " 155 160 

gee etc aag gac cag get gca cgc etc ggc gcg aaa gca acc aag get 528 
Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
I 65 170 175 

gec gca get aag cag atg ate gec cgt gcg gaa cga atg ate gac aac 576 
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Ala Ala Ala Lys Gin Met lie Ala Arg Ala Glu Arg Met lie Asp Asn 
180 185 190 

etc gac gaa ate cgc gta get gac cgc gee gec aac ate gtt ttc cca 624 
Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

gaa cca gca ccc tgt gga aaa acc cca etc aac gee aag ggc ctg acc 672 
Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

aag atg tac ggc tec etc gaa gtc ttc gee ggc gtc gac eta gee ate 720 
Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 240 

gac aaa ggc tec cgc gta gtc gtc etc gga ttc aac ggt gca ggt aaa 768 
Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

acc acc ctg etc aaa etc etc gee ggt gtg gaa cgc acc gac ggc gaa 816 
Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

ggc ggc ate gtc acc gga tac ggc etc aaa ate ggc tac ttc gee cag 864 
Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

gaa cac gac acc ate gac ccc gac aaa tec gtc tgg caa aac acc ate 912 
Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 

gaa gee tgc gee gac gee gac caa caa age etc cgc age etc etc gga 960 
Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

tec ttc atg ttc tec ggc gaa caa etc gac caa cca gca gga aca etc 1008 
Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

tec ggc ggt gaa aaa acc cgc etc gca ctg gee acc etc gtg tec tec 1056 
Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

cgc gca aac gtc ctg ctt etc gac gag ccc acc aac aac ctt gac ccg 1104 
Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

ate tec cgc gaa cag gtc etc gac gca ctg cgc acc tac acc ggc gca 1152 
He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

gtc gtc ctg gtt acc cac gac ccg ggt gca gtc aag gee ctt gag cca 1200 
Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 ' 400 

gaa cgc gtc ate gtg ctt cct gat ggc acc gag gat ctt tgg aat gat 1248 
Glu Arg Val He Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 " 410 415 

cag tac atg gaa ate gtg gaa ttg gcg taggttctaa ggctgtttat 1295 
Gin Tyr Met Glu lie Val Glu Leu Ala 
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420 425 

get 



<210> 284 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

He Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
1 5 10 15 

Tyr Glu Ala Asp Ala Glu Ala Ala Gin lie Cys Asp Asn Leu Gly Leu 
20 25 30 

Glu Ala Arg He Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

Arg Arg Arg Val Glu Leu Ala Gin He Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

Leu Asp Ala Asp Ser lie Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 go 95 

Glu Gly Gly Leu He Met lie Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 no 

Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 iso 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met lie Asp Asn 
180 185 ' 190 

Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 240 

Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 



1298 
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Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 * 300 

Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

Glu Arg Val lie Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 " 415 



Gin Tyr Met Glu He Val Glu Leu Ala 
420 425 



<210> 285 
<211> 1298 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1275) 
<223> FRXA01946 

<400> 285 

ate cgc aag tac tec agg etc gag gaa 
He Arg Lys Tyr Ser Arg Leu Glu Glu 
1 5 

tac gaa get gac gee gaa gca gec cag 
Tyr Glu Ala Asp Ala Glu Ala Ala Gin 
20 25 

gag gca cgc ate etc gac cag cag ctt 
Glu Ala Arg He Leu Asp Gin Gin Leu 
35 40 

cgc cgc cgc gtc gag ttg gcg cag ate 
Arg Arg Arg Val Glu Leu Ala Gin lie 
50 55 

tec ggc aaa tea aaa ace aca ttg ctt 
Ser Gly Lys Ser Lys Thr Thr Leu Leu 



caa ttc cag teg etc ggc ggc 48 

Gin Phe Gin Ser Leu Gly Gly 
10 15 

ate tgc gac aac etc ggc etc 96 

lie Cys Asp Asn Leu Gly Leu 
30 

aaa ace ctg tec ggc ggc cag 144 

Lys Thr Leu Ser Gly Gly Gin 
45 

etc ttc gee gee ace aac ggc 192 

Leu Phe Ala Ala Thr Asn Gly 
60 

etc gac gag ccc ace aac cac 240 

Leu Asp Glu Pro Thr Asn His 
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65 7 ° 75 bo 



ttg gac gca gac teg ate acc tgg etc cgt gac ttc ctg gcg aag cac 
Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 



85 90 



95 



175 



gcc gca get aag cag atg ate gcc cgt gcg gaa cga atg ate gac aac 
Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met lie Asp Asn 
180 185 



190 



240 



gac aaa ggc tec cgc gta gtc gtc etc gga ttc aac ggt gca ggt aaa 
Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 



245 250 ' 255 



288 



gaa ggt gga ctg ate atg att teg cac gac gtc gaa ctg ctt ggc gcc 336 
Glu Gly Gly Leu He Met lie Ser His Asp Val Glu Leu Leu Gly Ala 
100 10 5 no 

gta tgt aac aag att tgg tac etc gac gca gta cgc age gaa gcc gat 384 
Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

gtc tac aac atg ggc ttt age aaa tac gtc gat gca cgt gca etc gat 432 
Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 14Q 

gaa gca cgc cga cgc cgt gag cgc gca aac gcc gaa aag aag gcc gga 4 80 
Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Glv 
145 150 155 160 

gcc etc aag gac cag get gca cgc etc ggc gcg aaa gca acc aag get 528 
Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 



576 



etc gac gaa ate cgc gta get gac cgc gcc gcc aac ate gtt ttc cca 624 
Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

gaa cca gca ccc tgt gga aaa acc cca etc aac gcc aag ggc ctg acc 672 
Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

aag atg tac ggc tec etc gaa gtc ttc gcc ggc gtc gac eta gcc ate 720 
Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 



768 



mu C 9 CtC 333 CtC Ctc gcc ggt gtg gaa C 9 C acc 5 ai gaa 816 
Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

ggc ggc ate gtc acc gga tac ggc ctc aaa ate ggc tac ttc gcc cag 864 
Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

gaa cac gac acc ate gac ccc gac aaa tec gtc tgg caa aac acc ate 
Glu His Asp Thr lie Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 



912 



gaa gcc tgc gcc gac gcc gac caa caa age ctc cgc age ctc ctc gga 960 
Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Glv 
305 310 315 320 
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tec ttc -atg ttc tec ggc gaa caa etc gac caa cca gca gga aca etc 1008 
Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

tec ggc ggt gaa aaa ace cgc etc gca ctg gec acc etc gtg tec tec 1056 
Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

cgc gca aac gtc ctg ctt etc gac gag ccc acc aac aac ctt gac ccg 1104 
Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

ate tec cgc gaa cag gtc etc gac gca ctg cgc acc tac acc ggc gca 1152 
lie Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

gtc gtc ctg gtt acc cac gac ccg ggt gca gtc aag gee ctt gag cca 1200 
Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

gaa cgc gtc ate gtg ctt cct gat ggc acc gag gat ctt tgg aat gat 1248 
Glu Arg Val lie Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

cag tac atg gaa ate gtg gaa ttg gcg taggttctaa ggctgtttat 1295 
Gin Tyr Met Glu lie Val Glu Leu Ala 
420 425 

get 1298 



<210> 286 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

lie Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

Tyr Glu Ala Asp Ala Glu Ala Ala Gin lie Cys Asp Asn Leu Gly Leu 
20 25 30 

Glu Ala Arg lie Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

Arg Arg Arg Val Glu Leu Ala Gin lie Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

Glu Gly Gly Leu He Met He Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 110 

Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 ^ 120 125 
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Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 

150 155 * 160 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met He Asp Asn 
180 185 190 

Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 240 

Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 

Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 



Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

Glu Arg Val He Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

Gin Tyr Met Glu He Val Glu Leu Ala 
420 425 



<210> 287 
<211> 1812 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) (1789) 

<223> RXN00164 

<400> 287 

ctgctttgcg ggaggttatg aaatgagtgg ggagacgtcg aaaagcatgc gctttccgtt 60 

ggccagcctg ccgcaagtgc ggcgcgaggt ggcccggcag gtg ggt cgt att ccg 115 

Val Gly Arg He Pro 
1 5 

egg gcg aag tgg tgg ttt tta ggc gcg ctg gtg ttg ctg agt gcg ggc 163 
Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val Leu Leu Ser Ala Gly 
10 15 20 

get tat gcg teg gtg ctg gtg ccg cag gtg ctg ggg egg att gtg gat 211 
Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu Gly Arg He Val Asp 
25 30 35 

ctg gtg tec gat ggc gcg cag atg cgt gat ttt gtt gag etc agt gtg 259 
Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe Val Glu Leu Ser Val 
40 45 50 

att etc att gcg gtg gca att gec ggc gcg gtg etc agt gcg tgc ggg 307 
He Leu He Ala Val Ala He Ala Gly Ala Val Leu Ser Ala Cys Gly 
55 60 65 

ttc tat gtg gtg teg egg att tct gag aag att ate gee aat ttg agg 355 
Phe Tyr Val Val Ser Arg He Ser Glu Lys He lie Ala Asn Leu Arg 
70 75 80 85 

gaa gat atg gtg ggc ace gcg ctt ggg ttg ccc acg cac cag gtg gaa 403 
Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro Thr His Gin Val Glu 
90 95 100 

gat gcg ggc tct ggc gat ttg gtg age cgc tec ace gat gat gtc tec 451 
Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser Thr Asp Asp Val Ser 
105 110 115 

gag eta tec gca gcg gtg aca gag acc gtc ccg att tta agt tec tea 4 99 
Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro He Leu Ser Ser Ser 
120 125 130 

ctg ttt acc att gee gcg acg ate att gcg ctg ttt tct ttg gac tgg 547 
Leu Phe Thr He Ala Ala Thr lie He Ala Leu Phe Ser Leu Asp Trp 
135 140 145 

caa ttt gtg etc att cct gtc gtg gtg gcg ccg gtg tac tac ttc gcg 595 
Gin Phe Val Leu He Pro Val Val Val Ala Pro Val Tyr Tyr Phe Ala 
150 155 160 165 

tec aag cac tat ttg age aag gcg ccg gat egg tat gcg gca gaa cgc 643 
Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg Tyr Ala Ala Glu Arg 
170 175 180 

gcg gcg atg gcg gag cgt gcg cga aag gta ctt gag get att cgc ggg 691 
Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu Glu Ala He Arg Gly 
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185 190 195 

cgt gca act gtg egg gcg tat tec atg gaa gat gec atg cat aat cag 739 
Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp Ala Met His Asn Gin 
200 205 210 

att gat cag gcg teg tgg tct gtg gtg gtc aag ggt att cgt gcg cgc 787 
lie Asp Gin Ala Ser Trp Ser Val Val Val Lys Gly He Arg Ala Arq 
215 220 225 

acc acc atg ttg att ttg aac atg tgg atg ctg ttt gcg gaa ttc etc 835 
Thr Thr Met Leu He Leu Asn Met Trp Met Leu Phe Ala Glu Phe Leu 
230 235 240 245 

atg etc gcg gtc gcg ttg gtg ate ggc tac aag ctg gtc att gat aat 883 
Met Leu Ala Val Ala Leu Val He Gly Tyr Lys Leu Val He Asp Asn 
250 255 260 

gcg ctg acg ate ggc gcg gtt acc ggt gec gtg ctg atg att att cgt 931 
Ala Leu Thr He Gly Ala Val Thr Gly Ala Val Leu Met He He Arg 
265 270 275 

ctg cgt ggc ccg atg aat atg ttc atg cgc gtg etc gac acc att caa 979 
Leu Arg Gly Pro Met Asn Met Phe Met Arg Val Leu Asp Thr He Gin 
280 285 ' 290 

tec ggc tat gcg teg ctg gcg cgc ate gtg gga gtt gtt gcg gat ccg 1027 
Ser Gly Tyr Ala Ser Leu Ala Arg lie Val Gly Val Val Ala Asp Pro 
295 300 305 

ccg att cct gtg ccc gac age ggt gtg aaa gca cct cag ggc aaa gtg 1075 
Pro He Pro Val Pro Asp Ser Gly Val Lys Ala Pro Gin Gly Lys Val 
310 315 320 325 

gaa ttg cgc aac gtc age ttt age tat ggc gat tec tgg gcg gtg aaa 1123 
Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp Ser Trp Ala Val Lys 
330 335 340 

gac ate gac ate acg ate aat tec ggc gaa act gtc gcg etc gtg ggc 1171 
Asp He Asp He Thr He Asn Ser Gly Glu Thr Val Ala Leu Val Gly 
345 350 355 

gca tct ggc gca ggt aag acg acg gtc gee gee ttg ctg gcg ggc ttg 1219 
Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala Leu Leu Ala Gly Leu 
360 365 370 

egg gtg cca gat caa ggg caa gtg ctt gtc gac gac ttc ccc gtc tct 1267 
Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp Asp Phe Pro Val Ser 
375 380 385 

cac etc tct gac cgc gag cgt ate gec cgc ttg gee atg gtc age cag 1315 
His Leu Ser Asp Arg Glu Arg He Ala Arg Leu Ala Met Val Ser Gin 
390 395 400 4 05 

gag gtt cat gtt ttc tec ggc acg ctg cgc cag gat etc acc ttg get 1363 
Glu Val His Val Phe Ser. Gly Thr Leu Arg Gin Asp Leu Thr Leu Ala 
410 415 420 

aaa cca gat gec tec gat gag gaa tta gcg cat get ctt ggg caa gtt 1411 
Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His Ala Leu Gly Gin Val 
425 430 435 
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aat gcc ctt gac tgg ttg gag agt ctt cca gaa gga ctg gac acg gtc 1459 
Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu Gly Leu Asp Thr Val 
440 445 " 450 

gtt ggt gcg cga gga ate cag eta gaa cca gtg gtg get cag cag ttg 1507 
Val Gly Ala Arg Gly He Gin Leu Glu Pro Val Val Ala Gin Gin Leu 
455 460 465 

gcg ttg gcc egg gtg ttg ttg etc aat ccg gcg ate gtc ate atg gat 1555 
Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala He Val He Met Asp 
470 475 480 485 

gaa gcc acg gca gaa gca gga teg gcg ggt gcc age gca ctg gaa gag 1603 
Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala Ser Ala Leu Glu Glu 
4 90 4 95 500 

get gca gat gca gtg age aag aac cgt tec gca ttg gtg gtg gcg cac 1651 
Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala Leu Val Val Ala His 
505 510 515 

egg ttg gat cag gca teg egg get gat cag att ctg gtg atg gat aag 1699 
Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin He Leu Val Met Asp Lys 
520 525 530 

ggg gag gtt gtg gaa tec ggt act cac cag gag tta ttg gat cac ggg 1747 
Gly Glu Val Val Glu Ser Gly Thr His Gin Glu Leu Leu Asp His Gly 
535 540 545 

ggt att tat cag cgt ctg tgg act gcg tgg agt gtc gga aga 1789 

Gly He Tyr Gin Arg Leu Trp Thr Ala Trp Ser Val Gly Arg 
550 555 '560 

tagttgactg ttcaatgcgt tga 1812 



<210> 288 
<211> 563 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 288 

Val Gly Arg He Pro Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val 
15 10 15. 

Leu Leu Ser Ala Gly Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu 
20 25 30 

Gly Arg He Val Asp Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe 
35 40 45 

Val Glu Leu Ser Val He Leu He Ala Val Ala He Ala Gly Ala Val 
50 55 60 

Leu Ser Ala Cys Gly Phe Tyr Val Val Ser Arg He Ser Glu Lys He 
65 70 * 75 80 

He Ala Asn Leu Arg Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro 
85 90 95 

Thr His Gin Val Glu Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser 
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100 105 no 

Thr Asp Asp Val Ser Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro 
115 120 125 

He Leu Ser Ser Ser Leu Phe Thr He Ala Ala Thr He He Ala Leu 
130 135 140 

Phe Ser Leu Asp Trp Gin Phe Val Leu He Pro Val Val Val Ala Pro 
145 150 155 i 6 o 

Val Tyr Tyr Phe Ala Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg 
165 170 175 

Tyr Ala Ala Glu Arg Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu 
180 185 190 

Glu Ala He Arg Gly Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp 
195 200 205 

Ala Met His Asn Gin He Asp Gin Ala Ser Trp Ser Val Val Val Lys 
210 215 220 

Gly He Arg Ala Arg Thr Thr Met Leu He Leu Asn Met Trp Met Leu 
225 230 235 ' 240 

Phe Ala Glu Phe Leu Met Leu Ala Val Ala Leu Val He Gly Tyr Lys 
245 250 255 

Leu Val He Asp Asn Ala Leu Thr He Gly Ala Val Thr Gly Ala Val 
260 265 270 

Leu Met He He Arg Leu Arg Gly Pro Met Asn Met Phe Met Arg Val 
275 280 285 

Leu Asp Thr He Gin Ser Gly Tyr Ala Ser Leu Ala Arg He Val Glv 
290 295 300 

Val Val Ala Asp Pro Pro He Pro Val Pro Asp Ser Gly Val Lys Ala 
305 310 315 " 320 

Pro Gin Gly Lys Val Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp 
325 330 335 

Ser Trp Ala Val Lys Asp lie Asp He Thr He Asn Ser Gly Glu Thr 
340 345 350 

Val Ala Leu Val Gly Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala 
355 360 365 

Leu Leu Ala Gly Leu Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp 
370 375 380 

Asp Phe Pro Val Ser His Leu Ser Asp Arg Glu Arg He Ala Arg Leu 
385 390 395 40Q 

Ala Met Val Ser Gin Glu Val His Val Phe Ser Gly Thr Leu Arg Gin 
405 410 415 

Asp Leu Thr Leu Ala Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His 
420 425 430 
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Ala Leu Gly Gin Val Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu 
435 440 445 

Gly Leu Asp Thr Val Val Gly Ala Arg Gly He Gin Leu Glu Pro Val 
450 455 460 

Val Ala Gin Gin Leu Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala 
465 470 ~ 475 480 

He Val He Met Asp Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala 
485 490 495 

Ser Ala Leu Glu Glu Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala 
500 505 510 

Leu Val Val Ala His Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin lie 
515 520 525 

Leu Val Met Asp Lys Gly Glu Val Val Glu Ser Gly Thr His Gin Glu 
530 535 540 

Leu Leu Asp His Gly Gly He Tyr Gin Arg Leu Trp Thr Ala Trp Ser 
545 550 555 560 

Val Gly Arg 



<210> 289 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> FRXA00164 

<400> 289 

ctgctttgcg ggaggttatg aaatgagtgg ggagacgtcg aaaagcatgc gctttccgtt 60 

ggccagcctg ccgcaagtgc ggcgcgaggt ggcccggcag gtg ggt cgt att ccg 115 

Val Gly Arg He Pro 
1 5 

egg gcg aag tgg tgg ttt tta ggc gcg ctg gtg ttg ctg agt gcg ggc 163 
Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val Leu Leu Ser Ala Gly 
10 15 20 

get tat gcg teg gtg ctg gtg ccg cag gtg ctg ggg egg att gtg gat 211 
Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu Gly Arg He Val Asp 
25 30 35 

ctg gtg tec gat ggc gcg cag atg cgt gat ttt gtt gag etc agt gtg 259 
Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe Val Glu Leu Ser Val 
40 45 50 

att etc att gcg gtg gca att gee ggc gcg gtg etc agt gcg tgc ggg 307 
He Leu lie Ala Val Ala He Ala Gly Ala Val Leu Ser Ala Cys Gly 
55 60 65 
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Phf J S ? 9t ? tC9 ° gg 3tt tCt gag aag att atc 9 CC aat fc tg agg 
Phe Tyr Val Val Ser Arg lie Ser Glu Lys lie lie Ala Asn Leu Arg 

70 ?5 so 8 ? 



gaa gat atg gtg ggc acc gcg ctt ggg ttg ccc acg cac cag gtg gaa 
Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro Thr His Gin Val Glu 

on a — 



90 95 



100 



105 no 



115 



gag eta tec gca gcg gtg aca gag acc gtc ccg att tta agt tec tea 
Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro lie Leu Ser Ser Ser 



120 125 



130 



t C I 9 It* ^ C 9CC 909 aCg atC att gcg ct 9 "t tct ttg gac tgg 

Leu Phe Thr lie Ala Ala Thr lie lie Ala Leu Phe Ser Leu Asp Trp 
135 140 1 1 



145 



195 



!?* 9tg ° gg g ° g tat tCC atg gaa 9 at gee atg cat aat cag 

Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp Ala Met His Asn Gin 



200 205 



210 



gat ^ 9 9 f 9 tCg tgg tCt 9tg.gtg gtc aag ggt att cgt gcg cgc 
He Asp Gin Ala Ser Trp Ser Val Val Val Lys Gly lie Arg Ala Arg 
215 220 



225 



355 



403 



IV" a? 9 ?? C tCt gg<= g3t ttg gtg agc cgc tcc acc g a t gat gtc tec 451 
Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser Thr Asp Asp Val Ser 



499 



547 



r** It S ? r att ° Ct 9tC gtg gtg gcg cc 9 gtg tac tac ttc gcg 

Gin Phe Val Leu lie Pro Val Val Val Ala Pro Val Tyr Tyr Phe Ala 

150 I 55 160 165 

tit ?*! u 3C " g ag ° 339 gCg CCg gat cgg tat g^ g" gaa cgc 

Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg Tyr Ala Ala Glu Arg 
170 175 18Q 

a? 9 nf 9 9 f 9 gag Cgt gcg cga aa 9 ^a ctt gag get att cgc ggg 691 

Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu Glu Ala lie Arg Gly 
185 190 



595 



643 



itt th m 9 x 9 " g 3aC atg tgg atg Ctg ttfc W ? aa ttc etc 

Thr Thr Met Leu lie Leu Asn Met Trp Met Leu Phe Ala Glu Phe Leu 

230 235 . 240 245 

m*? r CtC 9 ? 9 f ? 9 ? 9 " g 9tg atC ggC tac aag ct 9 gtc att gat aat 
Met Leu Ala Val Ala Leu Val lie Gly Tyr Lys Leu Val lie Asp Asn 

250 255 260 

gcg ctg acg atc ggc gcg gtt acc ggt gec gtg ctg atg att att cgt 
Ala Leu Thr lie Gly Ala Val Thr Gly Ala Val Leu Met lie lie Arg 
265 270 275 

ctg cgt ggc ccg atg aat atg ttc atg cgc gtg etc gac acc att caa 
Leu Arg Gly Pro Met Asn Met Phe Met Arg Val Leu Asp Thr lie Gin 
280 285 290 

tT r H? C l at g ? 9 !; Cg t ct 9.g<=9 c g<= ate gtg gga gtt gtt gcg gat ccg 1027 
Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly Val Val Ala Asp Pro 
295 300 305 



739 



787 



835 



883 



931 



979 
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ccg att cct gtg ccc gac age ggt gtg aaa gca cct cag ggc aaa gtg 1075 
Pro He Pro Val Pro Asp Ser Gly Val Lys Ala Pro Gin Gly Lys Val 
310 315 320 325 

gaa ttg cgc aac gtc age ttt age tat ggc gat tec tgg gcg gtg aaa 1123 
Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp Ser Trp Ala Val Lys 
330 335 340 

gac ate gac ate acg ate aat tec ggc gaa act gtc gcg etc gtg ggc 1171 
Asp He Asp He Thr He Asn Ser Gly Glu Thr Val Ala Leu Val Gly 
345 350 355 

gca tct ggc gca ggt aag acg acg gtc gee gee ttg ctg gcg ggc ttg 1219 
Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala Leu Leu Ala Gly Leu 
360 365 370 

egg gtg cca gat caa ggg caa gtg ctt gtc gac gac ttc ccc gtc tct 1267 
Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp Asp Phe Pro Val Ser 
375 " 380 385 

cac etc tct gac cgc gag cgt ate gee cgc ttg gee atg gtc age cag 1315 
His Leu Ser Asp Arg Glu Arg lie Ala Arg Leu Ala Met Val Ser Gin 
390 395 400 405 

gag gtt cat gtt ttc tec ggc acg ctg cgc cag gat etc ace ttg get 1363 
Glu Val His Val Phe Ser Gly Thr Leu Arg Gin Asp Leu Thr Leu Ala 
410 * 415 • 420 

aaa cca gat gee tec gat gag gaa tta gcg cat get ctt ggg caa gtt 1411 
Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His Ala Leu Gly Gin Val 
425 430 435 

aat gec ctt gac tgg ttg gag agt ctt cca gaa gga ctg gac acg gtc 14 59 
Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu Gly Leu Asp Thr Val 
440 445 450 

gtt ggt gcg cga gga ate cag eta gaa cca gtg gtg get cag cag ttg 1507 
Val Gly Ala Arg Gly 'He Gin Leu Glu Pro Val Val Ala Gin Gin Leu 
455 460 465 

gcg ttg gee egg gtg ttg ttg etc aat ccg gcg ate gtc ate atg gat 1555 
Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala He Val lie Met Asp 
470 475 480 485 

gaa gee acg gca gaa gca gga teg gcg ggt gee age gca ctg gaa gag 1603 
Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala Ser Ala Leu Glu Glu 
490 495 500 

get gca gat gca gtg age aag aac cgt tec gca ttg gtg gtg gcg cac 1651 
Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala Leu Val Val Ala His 
505 510 515 

egg ttg gat cag gca teg egg get gat cag att ctg gtg atg gat aag 1699 
Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin He Leu Val Met Asp Lys 
520 525 530 

ggg gag gtt gtg gaa tec ggt act cac cag gag tta ttg gat cac ggg 1747 
Gly Glu Val Val Glu Ser Gly Thr His Gin Glu Leu Leu Asp His Gly 
535 540 545 

ggt att tat cag cgt. ctg tgg act gcg tgg agt gtc gga aga 1789 
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Gly lie Tyr Gin Arg Leu Trp Thr Ala Trp Ser Val Gly Arq 
550 555 560 

tagttgactg ttcaatgcgt tga f 812 

<210> 290 
<211> 563 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 290 

Val Gly Arg lie Pro Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val 
1 5 io 15 

Leu Leu Ser Ala Gly Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu 
20 25 30 

Gly Arg lie Val Asp Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe 
35 40 45 

Val Glu Leu Ser Val lie Leu He Ala Val Ala He Ala Gly Ala Val 
50 55 60 

Leu Ser Ala Cys Gly Phe Tyr Val Val Ser Arg He Ser Glu Lys lie 
65 70 75 80 

He Ala Asn Leu Arg Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro 
85 90 95 

Thr His Gin Val Glu Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser 
100 105 no 

Thr Asp Asp Val Ser Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro 
115 120 125 

He Leu Ser Ser Ser Leu Phe Thr He Ala Ala Thr He He Ala Leu 
I 30 135 140 

Phe Ser Leu Asp Trp Gin Phe Val Leu He Pro Val Val Val Ala Pro 
145 150 155 160 

Val Tyr Tyr Phe Ala Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg 
165 170 175 

Tyr Ala Ala Glu Arg Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu 
180 185 190 

Glu Ala He Arg Gly Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp 
I 95 200 205 

Ala Met His Asn Gin He Asp Gin Ala Ser Trp Ser Val Val Val Lys 
210 215 220 

•Gly He Arg Ala Arg Thr Thr Met Leu He Leu Asn Met Trp Met Leu 
225 230 235 240 

Phe Ala Glu Phe Leu Met Leu Ala Val Ala Leu Val He Gly Tyr Lys 
245 250 255 

Leu Val lie Asp Asn Ala Leu Thr He Gly Ala Val Thr Gly Ala Val 
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260 



265 



270 



Leu Met lie lie Arg Leu Arg Gly Pro Met Asn Met Phe Met Arg Val 
275 280 285 

Leu Asp Thr He Gin Ser Gly Tyr Ala Ser Leu Ala Arg He Val Gly 
290 295 300 

Val Val Ala Asp Pro Pro He Pro Val Pro Asp Ser Gly Val Lys Ala 
305 310 315 ' 320 

Pro Gin Gly Lys Val Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp 
325 330 335 

Ser Trp Ala Val Lys Asp He Asp He Thr He Asn Ser Gly Glu Thr 
340 345 350 

Val Ala Leu Val Gly Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala 
355 360 365 

Leu Leu Ala Gly Leu Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp 
370 375 380 

Asp Phe Pro Val Ser His Leu Ser Asp Arg Glu Arg He Ala Arg Leu 
385 390 395 ' 400 

Ala Met Val Ser Gin Glu Val His Val Phe Ser Gly Thr Leu Arg Gin 
405 410 415 

Asp Leu Thr Leu Ala Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His 
420 " 425 430 

Ala Leu Gly Gin Val Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu 
435 440 445 

Gly Leu Asp Thr Val Val Gly Ala Arg Gly He Gin Leu Glu Pro Val 
450 455 460 

Val Ala Gin Gin Leu Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala 
465 470 475 480 

He Val He Met Asp Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala 
485 490 495 

Ser Ala Leu Glu Glu Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala 
500 505 510 

Leu Val Val Ala His Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin He 
515 520 525 

Leu Val Met Asp Lys Gly Glu Val Val Glu Ser Gly Thr His Gin Glu 
530 535 540 

Leu Leu Asp His Gly Gly He Tyr Gin Arg Leu Trp Thr Ala Trp Ser 
545 550 555 560 



Val Gly Arg 
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<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXN00243 



<400> 291 

cactgcgcca gatttttgat gccgacactg tggcaggtgt gcgcgctgag tacgaaaaat 60 

ttaacaaagc agcccatgat ggaaatgaag aggaacagaa gtg acc age gaa caa 115 

Val Thr Ser Glu Gin 
1 5 

get tta gat cct ate cac cca ggt cag ttc cgt ctt tct egg att cag 163 

Ala Leu Asp Pro lie His Pro Gly Gin Phe Arg Leu Ser Arg lie Gin 
10 15 20 

ttg ate aac tgg gga acc ttc cac gga acg gtg gac att cct gtg acc 211 
Leu lie Asn Trp Gly Thr Phe His Gly Thr Val Asp He Pro Val Thr 
25 30 35 



agg gaa gga ate tta gtt acc ggt ggt teg gga tea gga aaa tec acg 259 
Arg Glu Gly He Leu Val Thr Gly Gly Ser Gly Ser Gly Lys Ser Thr 
40 45 50 

ctg att gat gcg ate acg gcg gta ttg ctt ccg caa gga aag ctg agg 307 
Leu He Asp Ala He Thr Ala Val Leu Leu Pro Gin Gly Lys Leu Arg 
55 60 65 

ttt aac tct gee gca cag get aat act ccg egg aat aag gga cgc agt 355 
Phe Asn Ser Ala Ala Gin Ala Asn Thr Pro Arg Asn Lys Gly Arg Ser 
7 0 "75 80 ' 85 

ttg gtt acc tat ate cgt ggc get tgg cgt gcg cag gag gat ccg ctg 403 
Leu Val Thr Tyr lie Arg Gly Ala Trp Arg Ala Gin Glu Asp Pro Leu 
90 95 100 

cag gat cag att gtc tec acg tac eta cgt ccc cgc gca acc tat teg 451 
Gin Asp Gin lie Val Ser Thr Tyr Leu Arg Pro Arg Ala Thr Tyr Ser 
105 HO us 

ctg gtt gga ttg act tat tec aac ggt gaa ggc gtc gag cac acc ttg 4 99 
Leu Val Gly Leu Thr Tyr^Ser Asn Gly Glu Gly Val Glu His Thr Leu 
120 125 130 

gtg get att ttc tat ctg aaa teg gga cac aat tta acc tec gat att 547 
Val Ala He Phe Tyr Leu Lys Ser Gly His Asn Leu Thr Ser Asp lie 
. 135 140 145 

tct tea tat tat ggt gtg ttt ccc gtt gat caa gac ate aat gcg ctg 595 
Ser Ser Tyr Tyr Gly Val Phe Pro Val Asp Gin Asp lie Asn Ala Leu 
150 155 160 165 

ctg gat ttc ctg aaa gag ggc ate gat aaa cgc cag ate aga get get 643 
Leu Asp Phe Leu Lys Glu Gly He Asp Lys Arg Gin lie Arg Ala Ala 
170 175 180 

ttc aag gaa gee ate ttt age gag cag cat tct gta ttc tec ggc agg 691 
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Phe Lys Glu Ala lie Phe Ser Glu Gin His Ser Val Phe Ser Gly Arg 
185 190 195 

ttt aga age cgt ttg ggg ate tec agt gag gaa get ttg ctg ttg ttg 739 
Phe Arg Ser Arg Leu Gly lie Ser Ser Glu Glu Ala Leu Leu Leu Leu 
200 205 210 

cac cgc gcg cag teg gcg aaa gat ctt caa age ttg gat gat eta ttt 787 
His Arg Ala Gin Ser Ala Lys Asp Leu Gin Ser Leu Asp Asp Leu Phe 
215 220 225 

egg gat tac atg ctg gtg gaa ccg gat acg ttc age att gee aaa act 835 
Arg Asp Tyr Met Leu Val Glu Pro Asp Thr Phe Ser He Ala Lys Thr 
230 235 240 245 

gee gtg gaa caa ttc caa gac ctt gaa ggt get tat gag cag gtc gaa 883 
Ala Val Glu Gin Phe Gin Asp Leu Glu Gly Ala Tyr Glu Gin Val Glu 
250 255 260 

gat att aaa egg cag ate cac ace ctg gat cct ttg gtg cag ctg aag 931 
Asp He Lys Arg Gin He His Thr Leu Asp Pro Leu Val Gin Leu Lys 
265 270 275 

aat egg cga gag aaa gcg caa cag tec aaa gat cat gee aat gca ctg 979 
Asn Arg Arg Glu Lys Ala Gin Gin Ser Lys Asp His Ala Asn Ala Leu 
280 285 290 

aag aag gcg ctg ccg act gtc ggg aat cgc att aag aag gaa gag caa 1027 
Lys Lys Ala Leu Pro Thr Val Gly Asn Arg He Lys Lys Glu Glu Gin 
295 300 305 

gaa ccg ctg gtt cga caa ttt act gtc gag caa acg cag cga agt cga 1075 
Glu Pro Leu Val Arg Gin Phe Thr Val Glu Gin Thr Gin Arg Ser Arg 
310 315 320 " 325 

agg tgg agt ccg cca aaa ttg aga cag ate gtg ccc gcg aaa 1117 
Arg Trp Ser Pro Pro Lys Leu Arg Gin He Val Pro Ala Lys 
330 335 

tgaaaaccct cgcgcacgac aac 1140 



<210> 292 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Val Thr Ser Glu Gin Ala Leu Asp Pro He His Pro Gly. Gin Phe Arg 
15 10 15 

Leu Ser Arg He Gin Leu lie Asn Trp Gly Thr Phe His Gly Thr Val 
20 25 30 

Asp He Pro Val Thr Arg Glu Gly He Leu Val Thr Gly Gly Ser Gly 
35 40 45 

Ser Gly Lys Ser Thr Leu He Asp Ala He Thr Ala Val Leu Leu Pro 
50 55 60 

Gin Gly Lys Leu Arg Phe Asn Ser Ala Ala Gin Ala Asn Thr Pro Arg 
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65 7 ° 75 80 

Asn Lys Gly Arg Ser Leu Val Thr Tyr lie Arg Gly Ala Trp Arg Ala 
85 90 95 

Gin Glu Asp Pro Leu Gin Asp Gin lie Val Ser Thr Tyr Leu Arq Pro 
10 ° 105 no 

Arg Ala Thr Tyr Ser Leu Val Gly Leu Thr Tyr Ser Asn Gly Glu Gly 
U5 120 125 

Val Glu His Thr Leu Val Ala lie Phe Tyr Leu Lys Ser Gly His Asn 
I 30 135 140 

Leu Thr Ser Asp lie Ser Ser Tyr Tyr Gly Val Phe Pro Val Asp Gin 
145 I 50 155 160 

Asp He Asn Ala Leu Leu Asp Phe Leu Lys Glu Gly He Asp Lys Arg 
165 170 175 

Gin lie Arg Ala Ala Phe Lys Glu Ala lie Phe Ser Glu Gin His Ser 
180 185 190 

Val Phe Ser Gly Arg Phe Arg Ser Arg Leu Gly lie Ser Ser Glu Glu 
195 200 ' 205 

Ala Leu Leu Leu Leu His Arg Ala Gin Ser Ala Lys Asp Leu Gin Ser 
2X0 215 220 

Leu Asp Asp Leu Phe Arg Asp Tyr Met Leu Val Glu Pro Asp Thr Phe 
225 230 235 240 

Ser lie Ala Lys Thr Ala Val Glu Gin Phe Gin Asp Leu Glu Gly Ala 
245 250 255 

Tyr Glu Gin Val Glu Asp He Lys Arg Gin lie His Thr Leu Asp Pro 
260 265 270 

Leu Val Gin Leu Lys Asn Arg Arg Glu Lys Ala Gin Gin Ser Lys Asp 
275 280 285 

His Ala Asn Ala Leu Lys Lys Ala Leu Pro Thr Val Gly Asn Arq He 
290 295 300 

Lys Lys Glu Glu Gin Glu Pro Leu Val Arg Gin Phe Thr Val Glu Gin 
305 310 315 320 

Thr Gin Arg Ser Arg Arg Trp Ser Pro Pro Lys Leu Arg Gin He Val 
325 330 335 

Pro Ala Lys 



<210> 293 
<211> 1027 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 
<221> CDS 
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<222> (101) . . (1027) 
<223> FRXA00243 

<400> 293 

cactgcgcca gatttttgat gccgacactg tggcaggtgt gcgcgctgag tacgaaaaat 60 

ttaacaaagc agcccatgat ggaaatgaag aggaacagaa gtg acc age gaa caa 115 

Val Thr Ser Glu Gin 
1 5 

get tta gat cct ate cac cca ggt cag ttc cgt ctt tct egg att cag 163 
Ala Leu Asp Pro He His Pro Gly Gin Phe Arg Leu Ser Arg He Gin 
10 15 20 

ttg ate aac tgg gga acc ttc cac gga acg gtg gac att cct gtg acc 211 
Leu He Asn Trp Gly Thr Phe His Gly Thr Val Asp He Pro Val Thr 
25 30 35 

agg gaa gga ate tta gtt acc ggt ggt teg gga tea gga aaa tec acg 259 
Arg Glu Gly He Leu Val Thr Gly Gly Ser Gly Ser Gly Lys Ser Thr 
40 45 50 

ctg att gat gcg ate acg gcg gta ttg ctt ccg caa gga aag ctg agg 307 
Leu He Asp Ala He Thr Ala Val Leu Leu Pro Gin Gly Lys Leu Arg 
55 60 65 

ttt aac tct gee gca cag get aat act ccg egg aat aag gga cgc agt 355 
Phe Asn Ser Ala Ala Gin Ala Asn Thr Pro Arg Asn Lys Gly Arg Ser 
70 75 80 85 

ttg gtt acc tat ate cgt ggc get tgg cgt gcg cag gag gat ccg ctg 403 
Leu Val Thr Tyr He Arg Gly Ala Trp Arg Ala Gin Glu Asp Pro Leu 
90 95 100 

cag gat cag att gtc tec acg tac eta cgt ccc cgc gca acc tat teg 4 51 
Gin Asp Gin He Val Ser Thr Tyr Leu Arg Pro Arg Ala Thr Tyr Ser 
105 110 115 

ctg gtt gga ttg act tat tec aac ggt gaa ggc gtc gag cac acc ttg 499 
Leu Val Gly Leu Thr Tyr Ser Asn Gly Glu Gly Val Glu His Thr Leu 
120 125 130 

gtg get att ttc tat ctg aaa teg gga cac aat tta acc tec gat att 547 
Val Ala He Phe Tyr Leu Lys Ser Gly His Asn Leu Thr Ser Asp He 
135 140 145 

tct tea tat tat ggt gtg ttt ccc gtt gat caa gac ate aat gcg ctg 595 
Ser Ser Tyr Tyr Gly Val Phe Pro Val Asp Gin Asp lie Asn Ala Leu 
150 155 160 165 

ctg gat ttc ctg aaa gag ggc ate gat aaa cgc cag ate aga get get 643 
Leu Asp Phe Leu Lys Glu Gly He Asp Lys Arg Gin He Arg Ala Ala 
170 175 180 

ttc aag gaa gee ate ttt age gag cag cat tct gta ttc tec ggc agg 691 
Phe Lys Glu Ala He Phe Ser Glu Gin His Ser Val Phe Ser Gly Arg 
185 190 195 

ttt aga age cgt ttg ggg ate tec agt gag gaa get ttg ctg ttg ttg 739 
Phe Arg Ser Arg Leu Gly He Ser Ser Glu Glu Ala Leu Leu Leu Leu 
200 205 210 
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cac cgc gcg cag teg gcg aaa gat ctt caa age ttg gat gat eta ttt 787 
His Arg Ala Gin Ser Ala Lys Asp Leu Gin Ser Leu Asp Asp Leu Phe 
215 220 225 

egg gat tac atg ctg gtg gaa ccg gat acg ttc age att gec aaa act 835 
Arg Asp Tyr Met Leu Val Glu Pro Asp Thr Phe Ser He Ala Lys Thr 
230 235 240 245 

gee gtg gaa caa ttc caa gac ctt gaa ggt get tat gag cag gtc gaa 883 
Ala Val Glu Gin Phe Gin Asp Leu Glu Gly Ala Tyr Glu Gin Val Glu 
250 255 260 

gat att aaa egg cag ate cac ace ctg gat cct ttg gtg cag ctg aag 931 
Asp He Lys Arg Gin He His Thr Leu Asp Pro Leu Val Gin Leu Lys 
265 270 275 

aat egg cga gag aaa gcg caa cag tec aaa gat cat gee aat gca ctg 979 
Asn Arg Arg Glu Lys Ala Gin Gin Ser Lys Asp His Ala Asn Ala Leu 
280 285 290 

aag aag gcg ctg ccg act gtc ggg aat cgc att aag aag gaa gag caa 1027 
Lys Lys Ala Leu Pro Thr Val Gly Asn Arg He Lys Lys Glu Glu Gin 
295 300 305 

<210> 294 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Val Thr Ser Glu Gin Ala Leu Asp Pro He His Pro Gly Gin Phe Arg 
1 5 10 15 

Leu Ser Arg He Gin Leu He Asn Trp Gly Thr Phe His Gly Thr Val 
20 25 30 

Asp He Pro Val Thr Arg Glu Gly He Leu Val Thr Gly Gly Ser Gly 
35 40 45 

Ser Gly Lys Ser Thr Leu lie Asp Ala He Thr Ala Val Leu Leu Pro 
50 55 60 

Gin Gly Lys Leu Arg Phe Asn Ser Ala Ala Gin Ala Asn Thr Pro Arg 
65 70 75 80 

Asn Lys Gly Arg Ser Leu Val Thr Tyr He Arg Gly Ala Trp Arg Ala 
85 90 95 

Gin Glu Asp Pro Leu Gin Asp Gin He Val Ser Thr Tyr Leu Arg Pro 
100 105 110 

Arg Ala Thr Tyr Ser Leu Val Gly Leu Thr Tyr Ser Asn Gly Glu Gly 
115 120 125 

Val Glu His Thr Leu Val Ala He Phe Tyr Leu Lys Ser Gly His Asn 
130 135 140 

Leu Thr Ser Asp He Ser Ser Tyr Tyr Gly Val Phe Pro Val Asp Gin 
145 150 - 155 160 
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Asp lie Asn Ala Leu Leu Asp Phe Leu Lys Glu Gly lie Asp Lys Arg 
165 170 " 175 

Gin lie Arg Ala Ala Phe Lys Glu Ala lie Phe Ser Glu Gin His Ser 
180 185 190 

Val Phe Ser Gly Arg Phe Arg Ser Arg Leu Gly lie Ser Ser Glu Glu 
195 200 205 

Ala Leu Leu Leu Leu His Arg Ala Gin Ser Ala Lys Asp Leu Gin Ser 
210 215 220 

Leu Asp Asp Leu Phe Arg Asp Tyr Met Leu Val Glu Pro Asp Thr Phe 
225 230 235 240 

Ser He Ala Lys Thr Ala Val Glu Gin Phe Gin Asp Leu Glu Gly Ala 
245 250 255 

Tyr Glu Gin Val Glu Asp He Lys Arg Gin He His Thr Leu Asp Pro 
260 265 270 

Leu Val Gin Leu Lys Asn Arg Arg Glu Lys Ala Gin Gin Ser Lys Asp 
275 280 285 

His Ala Asn Ala Leu Lys Lys Ala Leu Pro Thr Val Gly Asn Arg He 
290 295 300 

Lys Lys Glu Glu Gin 
305 



<210> 295 
<211> 2325 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2302) 
<223> RXA00259 

<400> 295 

ggccttatta acatacggcg gttctagcac acagcgatgg atgatgtgtc ccaccgatat 60 

tgctgcatgt gccaagattt agcacggtac agtgctagaa atg age gga ctg ttt 115 

Met Ser Gly Leu Phe 
1 ' 5 

acc cca ttt tea gat gcg gca aaa aac aac acg gta aaa act gat gga 163 
Thr Pro Phe Ser Asp Ala Ala Lys Asn Asn Thr Val Lys Thr Asp Gly 
10 15 ' 20 

gat tea gta tct ggt cga gac ttg cct att act aag ate tct gag gat 211 
Asp Ser Val Ser Gly Arg Asp Leu Pro He Thr Lys He Ser Glu Asp 
25 30 35 

cgt ttc gag cgt tct gcg tat tea gee cag ctg gca aat ata ate tgc 259 
Arg Phe Glu Arg Ser Ala Tyr Ser Ala Gin Leu Ala Asn He He Cys 
40 -45 50 



458 



WO 01/00805 PCT/IB00/00926 

gat gtg gca cct tgg gga gcg age act gtt ttc agt ctt act ggt cag 307 
Asp Val Ala Pro Trp Gly Ala Ser Thr Val Phe Ser Leu Thr Gly Gin 
55 60 65 

tgg ggc agt ggt aag aca tct ctt gtt aat ttg att cgc teg gaa gaa 355 
Trp Gly Ser Gly Lys Thr Ser Leu Val Asn Leu He Arg Ser Glu Glu 
70 75 80 85 

tct eta teg aac gaa aaa tgg aca ate gtt gat ttc aac ccg tgg gtg 403 
Ser Leu Ser Asn Glu Lys Trp Thr He Val Asp Phe Asn Pro Trp Val 
90 95 100 

gec tct gac ccg caa tct ttg att gag gag ttt tac cga gta ate gtt 451 
Ala Ser Asp Pro Gin Ser Leu He Glu Glu Phe Tyr Arg Val He Val 
105 no us 

ggg acg gta cct gat gat aag acc ggc caa aag ate aaa act gtt ctg 4 99 
Gly Thr Val Pro Asp Asp Lys Thr Gly Gin Lys He Lys Thr Val Leu 
120 125 130 

cag aaa acc ttt age acg att ggg tea att gca ggt ggg gtc gga ggg 547 
Gin Lys Thr Phe Ser Thr He Gly Ser lie Ala Gly Gly Val Gly Gly 
135 140 145 

ttt ggt gtc eta gaa gca ctt gcg etc tea aaa gga gta gat get gca 595 
Phe Gly Val Leu Glu Ala Leu Ala Leu Ser Lys Gly Val Asp Ala Ala 
150 155 160 ' * 165 

aac get gta tat aag aca tgg aaa cag gag caa gat teg tgg cca acg 643 
Asn Ala Val Tyr Lys Thr Trp Lys Gin Glu Gin Asp Ser Trp Pro Thr 
170 175 180 

ctg tat aca cgt get gcg aac cat ttt aaa gat ctg aac aag cga att 691 
Leu Tyr Thr Arg Ala Ala Asn His Phe Lys Asp Leu Asn Lys Arg lie 
185 190 195 

etc att gtc gtc gat gat att gat cgc etc cat act gat gaa ttg gcg 739 
Leu lie Val Val Asp Asp lie Asp Arg Leu His Thr Asp Glu Leu Ala , 
200 205 210 

ctg tta atg aaa gta ata cgc ttg ctt gga cga ttc ccg cag gtg aat 787 
Leu Leu Met Lys Val lie Arg Leu Leu Gly Arg Phe Pro Gin Val Asn 
215 220 225 

tat ctt ttg gtt tat gaa gaa gaa tea ctg tta acg acg eta gee aga 835 
Tyr Leu Leu Val Tyr Glu Glu Glu Ser Leu Leu Thr Thr Leu Ala Arg 
230 235 240 245 

teg aca get gta ggt ggt age gaa gat gat get ttg cgt ttc atg gag 883 
Ser Thr Ala Val Gly Gly Ser Glu Asp Asp Ala Leu Arg Phe Met Glu 
250 255 260 

aaa ate gtg cag tat cct ttc gat gtt ccg cct ctg aca tea ttt caa 931 
Lys He Val Gin Tyr Pro Phe Asp Val Pro Pro Leu Thr Ser Phe Gin 
265 • 270 275 

ata gag aaa gag etc agt gca tta ttt gac aag ctt ttc cag ggt gtt 979 
He Glu Lys Glu Leu Ser Ala Leu Phe Asp Lys Leu Phe Gin Gly Val 
280 285 290 

teg eta teg ggt gat cct gaa gac ttt gca eta gtg aag teg aga atg 1027 
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Ser Leu Ser Gly Asp Pro Glu Asp Phe Ala Leu Val Lys Ser Arg Met 
295 300 305 

ttc gat gtc tgg gaa aag act ctg gtc acg ccg agg ctg ttg cac cgt 1075 
Phe Asp Val Trp Glu Lys Thr Leu Val Thr Pro Arg Leu Leu His Arg 
310 315 320 ' 325 

ttt get get eta eta ace aac tgg act egg ata tat gga tea ggt gaa 1123 

Phe Ala Ala Leu Leu Thr Asn Trp Thr Arg He Tyr Gly Ser Gly Glu 
330 335 340 

gtt aac ggc gtt gat etc aca ata ctt gcg acc att cga att gtt ttt 1171 

Val Asn Gly Val Asp Leu Thr He Leu Ala Thr He Arg He Val Phe 
345 350 355 

ccg tct gtg tat aaa cgt ctt tct cga gcg aag gaa gta ttg ctt caa 1219 

Pro Ser Val Tyr Lys Arg Leu Ser Arg Ala Lys Glu Val Leu Leu Gin 

360 365 370 

gga ggt cga acg aca ggc teg cag aaa ccc ggt tgg gaa aag caa tta 1267 

Gly Gly Arg Thr Thr Gly Ser Gin Lys Pro Gly Trp Glu Lys Gin Leu 
375 380 385 

tgt gag ggg atg aac aac gag cag atg gat ctt tta aag acc atg ctt 1315 

Cys Glu Gly Met Asn Asn Glu Gin Met Asp Leu Leu Lys Thr Met Leu 
390 395 400 405 

ttg ttc ctt ttc cca cgt ctt teg gat cac cct agt acg aga atg cat 1363 

Leu Phe Leu Phe Pro Arg Leu Ser Asp His Pro Ser Thr Arg Met His 
410 415 420 

cgt gag agg ggg ate teg acg gaa gtt tat ttt gac acg tac etc atg 1411 

Arg Glu Arg Gly He Ser Thr Glu Val Tyr Phe Asp Thr Tyr Leu Met 
425 430 435 



ttt caa aga cct gga cat gtc ata agt gat gaa cag ttg gat aag tat 
Phe Gin Arg Pro Gly His Val He Ser Asp Glu Gin Leu Asp Lys Tyr 
440 445 450 



1459 



eta tct aat gcg gac gat get atg ggt ttc gtc gat tta att aac tec 1507 
Leu Ser Asn Ala Asp Asp Ala Met Gly Phe Val Asp Leu He Asn Ser 
455 460 465 

gat gac aat gac atg gtg gca tea gtg atg aaa aag ctt cct eta gca 1555 
Asp Asp Asn Asp Met Val Ala Ser Val Met Lys Lys Leu Pro Leu Ala 
470 475 480 485 

att gat cga ctt gat gga gag ggt gtt agg cac atg gca gtt gag gtg 1603 
lie Asp Arg Leu Asp Gly Glu Gly Val Arg His Met Ala Val Glu Val 
490 495 500 

tta ttc acc get get aat ggt atg cat gat aaa ggt cgt caa gtg cgt 1651 
Leu Phe Thr Ala Ala Asn Gly Met His Asp Lys Gly Arg Gin Val Arg 
505 510 515 

atg age ggc ata ttc agt gac ctg tat tec cat gcg tgc teg att ctt 1699 
Met Ser Gly He Phe Ser Asp Leu Tyr Ser His Ala Cys Ser He Leu 
520 525 " 530 

ggt gca ttg cct caa tta cca gtg gaa caa etc tat gag aaa ttc ttt 1747 
Gly Ala Leu Pro Gin Leu Pro Val Glu Gin Leu Tyr Glu Lys Phe Phe 
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535 540 545 

tct gag atg acg ctt aat gag get get ttc tgg tta aac cag gtg ggg 1795 
Ser Glu Met Thr Leu Asn Glu Ala Ala Phe Trp Leu Asn Gin Val Gly 
550 "5 560 565 

gaa agg get aga gee tgt ggt aat gat gta agt ggc ctt gag ctt ttt 1843 
Glu Arg Ala Arg Ala Cys Gly Asn Asp Val Ser Gly Leu Glu Leu Phe 
570 575 580 

cgt aaa gtt aat ata aag ace gaa get aga att tta agt gta ttg aag 1891 
Arg Lys Val Asn He Lys Thr Glu Ala Arg He Leu Ser Val Leu Lys 
585 590 595 

aat cag gac ccc tea gat tgg gat tta ggt cca tat teg ctt ggt att 1939 
Asn Gin Asp Pro Ser Asp Trp Asp Leu Gly Pro Tyr Ser Leu Gly He 
600 605 610 

ttg gcg aaa age teg aat ttt tct tea gtg ctg aag tct ctg caa agt 1987 
Leu Ala Lys Ser Ser Asn Phe Ser Ser Val Leu Lys Ser Leu Gin Ser 
615 620 625 

ggt ata gag gaa cat cag ttt gat gtg ata gat att gga gtg ctt ttc 2035 
Gly He Glu Glu His Gin Phe Asp Val He Asp He Gly Val Leu Phe 
630 635 640 645 

tta acg act gtg tat tct teg cga cag gga cca age ggt ggt gca tgg 2083 
Leu Thr Thr Val Tyr Ser Ser Arg Gin Gly Pro Ser Gly Gly Ala Trp 
650 655 ~ 660^ 

ata gat tct ttt cag cat agt ctg ttt tea egg tac gta cct gat tct 2131 
He Asp Ser Phe Gin His Ser Leu Phe Ser Arg Tyr Val Pro Asp Ser 
665 670 675 



eta egg get ata ace aag tct gaa gta gat gta gaa eta ggt aag ata 
Leu Arg Ala He Thr Lys Ser Glu Val Asp Val Glu Leu Gly Lys He 
680 685 690 



730 



2179 



cag ttc acg gat ttt age tgg gaa ggg aag cga aaa gtt gtc gca tat 2227 
Gin Phe Thr Asp Phe Ser Trp Glu Gly Lys Arg Lys Val Val Ala Tyr 
695 700 705 

gca ctg gag act gga aga agt gat ttc act cga gaa cga tta ggg ggc 2275 
Ala Leu Glu Thr Gly Arg Ser Asp Phe Thr Arg Glu Arg Leu Gly Gly 
710 715 720 725 

tac agt ate gca gat tct ata gtc gat tgatgaggct gaggtcatqa 2322 
Tyr Ser He Ala Asp Ser He Val Asp ' 



ctt 



2325 



<210> 296 
<211> 734 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 296 

Met Ser Gly Leu Phe Thr Pro Phe Ser Asp Ala Ala Lys Asn Asn Thr 
1 5 io 15 
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Val Lys Thr Asp Gly Asp Ser Val Ser Gly Arg Asp Leu Pro He Thr 
20 25 30 

Lys He Ser Glu Asp Arg Phe Glu Arg Ser Ala Tyr Ser Ala Gin Leu 
35 40 45 

Ala Asn He He Cys Asp Val Ala Pro Trp Gly Ala Ser Thr Val Phe 
50 55 60 

Ser Leu Thr Gly Gin Trp Gly Ser Gly Lys Thr Ser Leu Val Asn Leu 
65 70 75 80 

lie Arg Ser Glu Glu Ser Leu Ser Asn Glu Lys Trp Thr He Val Asp 
85 90 95 

Phe Asn Pro Trp Val Ala Ser Asp Pro Gin Ser Leu lie Glu Glu Phe 
100 105 110 

Tyr Arg Val He Val Gly Thr Val Pro Asp Asp Lys Thr Gly Gin Lys 
115 120 125 

He Lys Thr Val Leu Gin Lys Thr Phe Ser Thr lie Gly Ser He Ala 
130 135 , 140 

Gly Gly Val Gly Gly Phe Gly Val Leu Glu Ala Leu Ala Leu Ser Lys 
145 150 155 160 

Gly Val Asp Ala Ala Asn Ala Val Tyr Lys Thr Trp Lys Gin Glu Gin 
165 170 175 

Asp Ser Trp Pro Thr Leu Tyr Thr Arg Ala Ala Asn His Phe Lys Asp 
180 185 190 

Leu Asn Lys Arg He Leu He Val Val Asp Asp lie Asp Arg Leu His 
195 200 205 

Thr Asp Glu Leu Ala Leu Leu Met Lys Val lie Arg Leu Leu Gly Arg 
210 215 220 

Phe Pro Gin Val Asn Tyr Leu Leu Val Tyr Glu Glu Glu Ser Leu Leu 
225 230 235 240 

Thr Thr Leu Ala Arg . Ser Thr Ala Val Gly Gly Ser Glu Asp Asp Ala 
245 250 255 

Leu Arg Phe Met Glu Lys lie Val Gin Tyr Pro Phe Asp Val Pro Pro 
260 265 270 

Leu Thr Ser Phe Gin lie Glu Lys Glu Leu Ser Ala Leu Phe Asp Lys 
275 280 285 

Leu Phe Gin Gly Val Ser Leu Ser Gly Asp Pro Glu Asp Phe Ala Leu 
290 295 300 

Val Lys Ser Arg Met Phe Asp Val Trp Glu Lys Thr Leu Val Thr Pro 
305 310 315 320 



Arg Leu Leu His Arg Phe Ala Ala Leu Leu Thr Asn Trp Thr Arg lie 
325 330 335 
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Tyr Gly Ser Gly Glu Val Asn Gly Val Asp Leu Thr He Leu Ala Thr 
340 345 350 

He Arg He Val Phe Pro Ser Val Tyr Lys Arg Leu Ser Arg Ala Lys 
355 360 ' 365 

Glu Val Leu Leu Gin Gly Gly Arg Thr Thr Gly Ser Gin Lys Pro Gly 
370 375 380 

Trp Glu Lys Gin Leu Cys Glu Gly Met Asn Asn Glu Gin Met Asp Leu 
38 5 390 395 400 

Leu Lys Thr Met Leu Leu Phe Leu Phe Pro Arg Leu Ser Asp His Pro 
405 410 415 

Ser Thr Arg Met His Arg Glu Arg Gly He Ser Thr Glu Val Tyr Phe 
420 425 430 

Asp Thr Tyr Leu Met Phe Gin Arg Pro Gly His Val lie Ser Asp Glu 
435 440 445 

Gin Leu Asp Lys Tyr Leu Ser Asn Ala Asp Asp Ala Met Gly Phe Val 
450 455 460 

Asp Leu He Asn Ser Asp Asp Asn Asp Met Val Ala Ser Val Met Lys 
465 470 475 480 

Lys Leu Pro Leu Ala He Asp Arg Leu Asp Gly Glu Gly Val Arg His 
485 490 ^ N 495 

Met Ala Val Glu Val Leu Phe Thr Ala Ala Asn Gly Met His Asp Lys 
500 505 510 

Gly Arg Gin Val Arg Met Ser Gly He Phe Ser Asp Leu Tyr Ser His 
515 520 525 

Ala Cys Ser He Leu Gly Ala Leu Pro Gin Leu Pro Val Glu Gin Leu 
530 535 540 

Tyr Glu Lys Phe Phe Ser Glu Met Thr Leu Asn Glu Ala Ala Phe Trp 
5 45 550 555 560 

Leu Asn Gin Val Gly Glu Arg Ala Arg Ala Cys Gly Asn Asp Val Ser 
565 570 575 

Gly Leu Glu Leu Phe Arg Lys Val Asn He Lys Thr Glu Ala Arg He 
580 585 * 590 

Leu Ser Val Leu Lys Asn Gin Asp Pro Ser Asp Trp Asp Leu Gly Pro 
595 600 * * 605 

Tyr Ser Leu Gly He Leu Ala Lys Ser Ser Asn Phe Ser Ser Val Leu 
610 615 620 

Lys Ser Leu Gin Ser Gly He Glu Glu His Gin Phe Asp Val He Asp 
625 630 635 640 

lie Gly Val Leu Phe Leu Thr Thr Val Tyr Ser Ser Arg Gin Gly Pro 
645 650 655 

Ser Gly Gly Ala Trp He Asp Ser Phe Gin His Ser Leu Phe Ser Arg 
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660 665 670 

Tyr Val Pro Asp Ser Leu Arg Ala He Thr Lys Ser Glu Val Asp Val 
675 680 685 

Glu Leu Gly Lys He Gin Phe Thr Asp Phe Ser Trp Glu Gly Lys Arg 
690 695 700 

Lys Val Val Ala Tyr Ala Leu Glu Thr Gly Arg Ser Asp Phe Thr Arg 
705 710 715 720 

Glu Arg Leu Gly Gly Tyr Ser He Ala Asp Ser He Val Asp 
725 730 



<210> 297 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (766) 
<223> RXN00410 

<400> 297 

gtgttgatgc gttagtccac ccacgcagct acgccccaaa ggaataatct tgaaccctgc 60 

cacagataac gctccgccgg tcctttcagc ccaagatctc atg atg ate tat gga 115 

Met Met lie Tyr Gly 
1 5 

aaa gga tea aca gaa gtt egg get etc gat ggc att tct gta cag att 163 
Lys Gly Ser Thr Glu Val Arg Ala Leu Asp Gly He Ser Val Gin He 
10 15 20 

cag tec gac aaa tgg acc tec ate atg ggg caa tea ggc tct ggc aaa 211 
Gin Ser Asp Lys Trp Thr Ser He Met Gly Gin Ser 'Gly Ser Gly Lys 
25 30 35 

aca act ctg ttg cag tgc ctt tec gga ttg gcg cag cca acc tea ggc 259 
Thr Thr Leu Leu Gin Cys Leu Ser Gly Leu Ala Gin Pro Thr Ser Gly 
40 45 50 

aga gtg aca ctg aac aaa aac aac ate acg ttg age tec ctg tea gaa 307 
Arg Val Thr Leu Asn Lys Asn Asn lie Thr Leu Ser Ser Leu Ser Glu 
55 * 60 65 

aat aag cgt gec aag ctg cgt cgc acg cac ate age atg gtg ttt cag 355 
Asn Lys Arg Ala Lys Leu Arg Arg Thr His He Ser Met Val Phe Gin 
70 75 80 85 

gat ttc aac ttg gtg cct att ttg teg gtg aag gac aat att ttg ctg 403 
Asp Phe Asn Leu Val Pro He Leu Ser Val Lys Asp Asn He Leu Leu 
90 95 100 

ccg ttg cgt ctt gcg cat cgc agg gtg gat aag cag tgg ttt gaa cac 451 
Pro Leu Arg Leu Ala His Arg Arg Val Asp Lys Gin Trp Phe Glu His 
105 110 115 

ate acc agt gtg ttg aag att gat aat cgt atg cgc cat ttg cct ggg 499 
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lie Thr Ser Val Leu Lys He Asp Asn Arg Met Arg His Leu Pro Gly 
120 125 130 

gag ctg tct ggc ggt cag caa caa cgc gcc gcg att gcc egg gcg ttg 547 
Glu Leu Ser Gly Gly Gin Gin Gin Arg Ala Ala He Ala Arg Ala Leu 
13 5 140 i 4 5 

atg tct agg ccc gat att gtc att gcg gat gag cca aca gga agt ttg 595 
Met Ser Arg Pro Asp He Val He Ala Asp Glu Pro Thr Gly Ser Leu 
150 155 160 165 

gat tec gtc acc age gat gca gtg ttg aat ttg ttc cgc age att gtt 643 
Asp Ser Val Thr Ser Asp Ala Val Leu Asn Leu Phe Arg Ser He Val 
170 175 180 

gat gat ttt ggg cag tea ctt gtg ttt gtc acc cac gat aaa gat get 691 
Asp Asp Phe Gly Gin Ser Leu Val Phe Val Thr His Asp Lys Asp Ala 
185 190 195 

get cac cgt ggt gac gtg ttg ate aca atg cgt gat ggc aag ate ate 739 
Ala His Arg Gly Asp Val Leu He Thr Met Arg Asp Gly Lys He He 
200 205 210 

gat acg gca gat ttg egg gtg ggg cgt taatgttcag gettgettte 786 
Asp Thr Ala Asp Leu Arg Val Gly Arg 
215 220 



get 

<210> 298 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Met He Tyr Gly Lys Gly Ser Thr Glu Val Arg Ala Leu Asp Gly 
1 5 10 15 

He Ser Val Gin He Gin Ser Asp Lys Trp Thr Ser He Met Gly Gin 
20 25 30 

Ser Gly Ser Gly Lys Thr Thr Leu Leu Gin Cys Leu Ser Gly Leu Ala 
35 40 45 

Gin Pro Thr Ser Gly Arg Val Thr Leu Asn Lys Asn Asn He Thr Leu 
50 55 60 

Ser Ser Leu Ser Glu Asn Lys Arg Ala Lys Leu Arg Arg Thr His He 
. 65 7 0 75 ' 80 

Ser Met Val Phe Gin Asp Phe Asn Leu Val Pro He Leu Ser Val Lys 
85 90 95 

Asp Asn He Leu Leu Pro Leu Arg Leu Ala His Arg Arg Val Asp Lys 
100 105 no 

Gin Trp Phe Glu His He Thr Ser Val Leu Lys lie Asp Asn Arg Met 
115 120 125 

Arg His Leu Pro Gly Glu Leu Ser Gly Gly Gin Gin Gin Arg Ala Ala 



789 
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130 



135 



140 



lie Ala Arg Ala Leu Met Ser Arg Pro Asp lie Val lie Ala Asp Glu 

145 150 * 155 160 

Pro Thr Gly Ser Leu Asp Ser Val Thr Ser Asp Ala Val Leu Asn Leu 
165 170 175 

Phe Arg Ser lie Val Asp Asp Phe Gly Gin Ser Leu Val Phe Val Thr 

180 * 185 190 

His Asp Lys Asp Ala Ala His Arg Gly Asp Val Leu lie Thr Met Arg 

195 200 205 



Asp Gly Lys lie lie Asp Thr Ala Asp Leu Arg Val Gly Arg 
210 ^ 215 220 



<210> 299 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> FRXA00410 

<400> 299 

gtgttgatgc gttagtccac ccacgcagct acgccccaaa ggaataatct tgaaccctgc 60 

cacagataac gctccgccgg tcctttcagc ccaagatctc atg atg ate tat gga 115 

Met Met He Tyr Gly 

1 5 

aaa gga tea aca gaa gtt egg get etc gat ggc att tct gta cag att 163 
Lys Gly Ser Thr Glu Val Arg Ala Leu Asp Gly He Ser Val Gin He 
10 15 20 

cag tec gac aaa tgg ace tec ate atg ggg caa tea ggc tct ggc aaa 211 
Gin Ser Asp Lys Trp Thr Ser He Met Gly Gin Ser Gly Ser Gly Lys 
25 30 35 

aca act ctg ttg cag tgc ctt tec gga ttg gcg cag cca acc tea ggc 259 
Thr Thr Leu Leu Gin Cys Leu Ser Gly Leu Ala Gin Pro Thr Ser Gly 
40 45 50 

aga gtg aca ctg aac aaa aac aac ate acg ttg age tec ctg tea gaa 307 
Arg Val Thr Leu Asn Lys Asn Asn He Thr Leu Ser Ser Leu Ser Glu 
55 60 65 

aat aag cgt gee aag ctg cgt cgc acg cac ate age atg gtg ttt cag 355 
Asn Lys Arg Ala Lys Leu Arg Arg Thr His He Ser Met Val Phe Gin 
70 " 75 80 85 

gat ttc aac ttg*gtg cct att ttg teg gtg aag gac aat att ttg ctg 403 
Asp Phe Asn Leu Val Pro He Leu Ser Val Lys Asp Asn He Leu Leu 
90 95 100 

ccg ttg cgt ctt gcg cat cgc agg gtg gat aag cag tgg ttt gaa cac 451 
Pro Leu Arg Leu Ala His Arg Arg Val Asp Lys Gin Trp Phe Glu His 
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105 110 115 

ate acc agt gtg ttg aag att gat aat cgt atg cgc cat ttg cct ggg 499 
lie Thr Ser Val Leu Lys lie Asp Asn Arg Met Arg His Leu Pro Gly 
120 125 130 

gag ctg tct ggc ggt cag caa caa cgc gec gcg att gec egg gcg ttg 547 
Glu Leu Ser Gly Gly Gin Gin Gin Arg Ala Ala lie Ala Arg Ala Leu 
135 140 145 

atg tct agg ccc gat att gtc att gcg gat gag cca aca gga agt ttg 595 
Met Ser Arg Pro Asp He Val He Ala Asp Glu Pro Thr Gly Ser Leu 
150 155 160 165 

gat tec gtc acc age gat gca gtg ttg aat ttg ttc cgc age att gtt 643 
Asp Ser Val Thr Ser Asp Ala Val Leu Asn Leu Phe Arg Ser He Val 
170 - 175 ' 180 

gat gat ttt ggg cag tea ctt gtg ttt gtc acc cac gat aaa gat get 691 
Asp Asp Phe Gly Gin Ser Leu Val Phe Val Thr His Asp Lys Asp Ala 
185 190 195 

get cac cgt ggt gac gtg ttg ate aca atg cgt gat ggc aag ate ate 739 
Ala His Arg Gly Asp Val Leu He Thr Met Arg Asp Gly Lys He He 
200 205 210 

gat acg gca gat ttg egg gtg ggg cgt taatgttcag gettgettte 786 
Asp Thr Ala Asp Leu Arg Val Gly Arg 
215 220 

get 789 



<210> 300 

<211> 222 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 300 

Met Met He Tyr Gly Lys Gly Ser Thr Glu Val Arg Ala Leu Asp Gly 
1 5 10 15 

lie Ser Val Gin He Gin Ser Asp Lys Trp Thr Ser He Met Gly Gin 
20 25 30 

Ser Gly Ser Gly Lys Thr Thr Leu Leu Gin Cys Leu Ser Gly Leu Ala 
35 40 45 

Gin Pro Thr Ser Gly Arg Val Thr Leu Asn Lys Asn Asn lie Thr Leu 
50 55 60 

Ser Ser Leu Ser Glu Asn Lys Arg Ala Lys Leu Arg Arg Thr His lie 
65 70 75 80 

Ser Met Val Phe Gin Asp Phe Asn Leu Val Pro He Leu Ser Val Lys 
85 90 95 

Asp Asn lie Leu Leu Pro Leu Arg Leu Ala His Arg Arg Val Asp Lys 
100 105 110 

Gin Trp Phe Glu His lie Thr Ser Val Leu Lys He Asp Asn Arg Met 
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115 120 125 

Arg His Leu Pro Gly Glu Leu Ser Gly Gly Gin Gin Gin Arg Ala Ala 
130 " 135 140 

lie Ala Arg Ala Leu Met Ser Arg Pro Asp He Val He Ala Asp Glu 
145 150 155 160 

Pro Thr Gly Ser Leu Asp Ser Val Thr Ser Asp Ala Val Leu Asn Leu 
165 170 175 

Phe Arg Ser He Val Asp Asp Phe Gly Gin Ser Leu Val Phe Val Thr 
180 ' 185 190 

His Asp Lys Asp Ala Ala His Arg Gly Asp Val Leu He Thr Met Arg 
195 200 205 

Asp Gly Lys He He Asp Thr Ala Asp Leu Arg Val Gly Arg 
210 215 220 



<210> 301 

<211> 1500 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1477) 
<223> RXN00456 

<400> 301 

ctcaccaacc cggagatcgt cacagcggtg ctaacggatc atgcctagct tatggcgtgc 60 



tcgtcgcaga cttttgctca ttgccctagg tgtacttggt gtg ctg cag gca ctg 

Val Leu Gin Ala Leu 
1 5 



115 



ctg gcg ate atg gtg teg ttg age gta gec gee ata ctt gag gga aac 
Leu Ala lie Met Val Ser Leu Ser Val Ala Ala He Leu Glu Gly Asn 
10 15 20 



163 



cga gca ctt gtt gga ttg ctg ctt get ace acg ttg ggt ttg ggg gtg 
Arg Ala Leu Val Gly Leu Leu Leu Ala Thr Thr Leu Gly Leu Gly Val 
25 30 35 



211 



gcg cag tgg att caa aaa gta gtg gca gaa gat eta ggc cag cat tat 
Ala Gin Trp He Gin Lys Val Val Ala Glu Asp Leu Gly Gin His Tyr 
40 45 50 



259 



gtg cat gag gtg cgt cgt gaa ttg gtg ggt get gcg ctg gtg cct gga 
Val His Glu Val Arg Arg Glu Leu Val Gly Ala Ala Leu Val Pro Gly 
55 60 65 



307 



aat acg gec teg ttg ggc gtg act gtc acc cga gee age aat gat etc 
Asn Thr Ala Ser Leu Gly Val Thr Val Thr Arg Ala Ser Asn Asp Leu 
70 75 80 85 



355 



acc gcg gtg cgc aat tgg gtg get ttg ggc att gtt ccg atg gtc acc 
Thr Ala Val Arg Asn Trp Val Ala Leu Gly He Val Pro Met Val Thr 
90 95 100 



403 
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ggg ctg ccg ttg att gcg att gtg ctg gtg gcg ttg ttt ate caa gat 451 
Gly Leu Pro Leu He Ala He Val Leu Val Ala Leu Phe He Gin Asp 
105 110 115 

etc cgc aca ggc gtg get gtt act gtg cca ctg etc atg tgt gta gee 499 
Leu Arg Thr Gly Val Ala Val Thr Val Pro Leu Leu Met Cys Val Ala 
120 125 130 

gtg ctg ccg gtg gtg gcg egg tgg act ttg aaa aga gca cgt gaa eta 547 
Val Leu Pro Val Val Ala Arg Trp Thr Leu Lys Arg Ala Arg Glu Leu 
135 140 145 

cgc aaa aaa cgt gga cgc atg get gcg egg ate gca gat tct gtc atg 595 
Arg Lys Lys Arg Gly Arg Met Ala Ala Arg He Ala Asp Ser Val Met 
150 155 160 165 

get gga gaa tta ctg cac gca aca gga gca ata gac cgt gag etc aat 64 3 
Ala Gly Glu Leu Leu His Ala Thr Gly Ala He Asp Arg Glu Leu Asn 
170 175 " 180 

gca gtc ace cga gat tec gac cga gtg gtg ata get get gta aga cgt 691 
Ala Val Thr Arg Asp Ser Asp Arg Val Val He Ala Ala Val Arg Arg 
185 190 195 

tec tgg gee ace ggt ttt age cgc gca ttg atg gee atg gca gee teg 739 
Ser Trp Ala Thr Gly Phe Ser Arg Ala Leu Met Ala Met Ala Ala Ser 
200 205 m 210 

ctt ggc act gtc age att gtg att tct ggc cac ctg gaa gta agt gag 787 
Leu Gly Thr Val Ser He Val He Ser Gly His Leu Glu Val Ser Glu 
215 220 225 

gtt gcg gga ata atg atg ctt ctt ggc gtt ctt gee act cca gtt gca 835 
Val Ala Gly He Met Met Leu Leu Gly Val Leu Ala Thr Pro Val Ala 
230 235 240 245 

gaa ctt ggc cgc gtg gtg gaa tat cgc caa aat tat aaa gee gcg aca 883 
Glu Leu Gly Arg Val Val Glu Tyr Arg Gin Asn Tyr Lys Ala Ala Thr 
250 255 260 

cgc ate ctg att cca ctt ctg caa cga ggc tea gaa ttt aaa cac tec 931 
Arg He Leu He Pro Leu Leu Gin Arg Gly Ser Glu Phe Lys His Ser 
265 270 275 

caa caa aaa eta ccc ggg ttg caa gca aca gaa gga ate ccc ggt gtc 979 
Gin Gin Lys Leu Pro Gly Leu Gin Ala Thr Glu Gly He Pro Gly Val 
280 285 290 

tat gtc aaa ggt att tec gec ctt cct gga gaa egg ate tac etc cac 1027 
Tyr Val Lys Gly He Ser Ala Leu Pro Gly Glu Arg He Tyr Leu His 
295 300 305 

ggc tct gca gat gcg acg aga aaa tgg gtc ace teg ttg tct gca atg 1075 
Gly Ser Ala Asp Ala Thr Arg Lys Trp Val Thr Ser Leu Ser Ala Met 
310 315 '320 325 

gag gaa ggc aca gat gta ata gtc aac ggt caa agg ctt teg cag ctt 1123 
Glu Glu Gly Thr Asp Val He Val Asn Gly Gin Arg Leu Ser Gin Leu 
330 335 340 
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cct ttg aaa caa cga cgc gcc etc ate gga ate gee tea gca cac cac 1171 
Pro Leu Lys Gin Arg Arg Ala Leu lie Gly lie Ala Ser Ala His His 
345 350 355 

cac tta age cgt ggt tea gta teg cgc ctg gtt ggt ttg cga gtg ccg 1219 
His Leu Ser Arg Gly Ser Val Ser Arg Leu Val Gly Leu Arg Val Pro 
360 365 ~ 370 

gat gcc acc gtg gaa gaa att gag caa gca ctg gaa caa gtt ggt ctg 1267 
Asp Ala Thr Val Glu Glu He Glu Gin Ala Leu Glu Gin Val Gly Leu 
375 380 385 

aac aac acc ggg aaa caa cgc ttg aaa aac ggc gga cac ccc tgg agt 1315 
Asn Asn Thr Gly Lys Gin Arg Leu Lys Asn Gly Gly His Pro Trp Ser 
390 395 400 * 405 

act teg cag ate aac aaa ctg aaa att gcc age gcc acc ctt cga acc 1363 
Thr Ser Gin He Asn Lys Leu Lys He Ala Ser Ala Thr Leu Arg Thr 
410 415 420 

cca ccg ctt ttg gta ctt gaa ggc ate acc cct gaa aac etc etc aac 1411 
Pro Pro Leu Leu Val Leu Glu Gly He Thr Pro Glu Asn Leu Leu Asn 
425 430 435 

tat ccc gga gtg ate ate tec acc gtt cag gag aac cca tec gaa aca 1459 
* Tyr Pro Gly Val lie lie Ser Thr Val Gin Glu Asn Pro Ser Glu Thr 
440 445 450 

tgg egg caa gtg aac ate taatctagaa acatggcagg acg 1500 
Trp Arg Gin Val Asn lie 
455 



<210> 302 
<211> 459 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Val Leu Gin Ala Leu Leu Ala lie Met Val Ser Leu Ser Val Ala Ala 
15 10 15 

He Leu Glu Gly Asn Arg Ala Leu Val Gly Leu Leu Leu Ala Thr Thr 
20 25 30 

Leu Gly Leu Gly Val Ala Gin Trp He Gin Lys Val Val Ala Glu Asp 
35 40 45 

Leu Gly Gin His Tyr Val His Glu Val Arg Arg Glu Leu Val Gly Ala 
50 55 60 

Ala Leu Val Pro Gly Asn Thr Ala Ser Leu Gly Val Thr Val Thr Arg 
65 70 75 80 

Ala Ser Asn Asp Leu Thr Ala Val Arg Asn Trp Val Ala Leu Gly He 
85 90* 95 

Val Pro Met Val Thr Gly Leu Pro Leu He Ala He Val Leu Val Ala 
100 105 110 

Leu Phe lie Gin Asp Leu Arg Thr Gly Val Ala Val Thr Val Pro Leu 
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115 120 125 

Leu Met Cys Val Ala Val Leu Pro Val Val Ala Arg Trp Thr Leu Lys 
130 135 14Q 

Arg Ala Arg Glu Leu Arg Lys Lys Arg Gly Arg Met Ala Ala Arg lie 
145 150 155 160 

Ala Asp Ser Val Met Ala Gly Glu Leu Leu His Ala Thr Gly Ala He 
165 170 175 

Asp Arg Glu Leu Asn Ala Val Thr Arg Asp Ser Asp Arg Val Val He 
180 185 190 

Ala Ala Val Arg Arg Ser Trp Ala Thr Gly Phe Ser Arg Ala Leu Met 
I 95 200 205 

Ala Met Ala Ala Ser Leu Gly Thr Val Ser lie Val He Ser Gly His 
210 215 220 

Leu Glu Val Ser Glu Val Ala Gly He Met Met Leu Leu Gly Val Leu 
225 230 235 240 

Ala Thr Pro Val Ala Glu Leu Gly Arg Val Val Glu Tyr Arg Gin Asn 
245 250 ( ' 255 

Tyr Lys Ala Ala Thr Arg He Leu He Pro Leu Leu Gin Arg Gly Ser 
2 60 265 270 

Glu Phe Lys His Ser Gin Gin Lys Leu Pro Gly Leu Gin Ala Thr Glu 
275 280 285 

Gly He Pro Gly Val Tyr Val Lys Gly He Ser Ala Leu Pro Gly Glu 
290 295 " 300 

Arg He Tyr Leu His Gly Ser Ala Asp Ala Thr Arg Lys Trp Val Thr 
305 310 315 320 

Ser Leu Ser Ala Met Glu Glu Gly Thr Asp Val He Val Asn Gly Gin 
325 330 335 

Arg Leu Ser Gin Leu Pro Leu Lys Gin Arg Arg Ala Leu He Gly He 
340 345 350 

Ala Ser Ala His His His Leu Ser Arg Gly Ser Val Ser Arg Leu Val 
355 360 365 

Gly Leu Arg Val Pro Asp Ala Thr Val Glu Glu He Glu Gin Ala Leu 
370 375 380 

Glu Gin Val Gly Leu Asn Asn Thr Gly Lys Gin Arg Leu Lys Asn Gly 
385 390 395 400 

Gly His Pro Trp Ser Thr Ser Gin He Asn Lys Leu Lys lie Ala Ser 
405 410 415 

Ala Thr Leu Arg Thr Pro Pro Leu Leu Val Leu Glu Gly He Thr Pro 
420 425 430 

Glu Asn Leu Leu Asn Tyr Pro Gly Val He He Ser Thr Val Gin Glu 
435 440 445 
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Asn Pro Ser Glu Thr Trp Arg Gin Val Asn lie 
450 455 



<210> 303 
<211> 412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (412) 
<223> FRXA00456 



ggg ctg ccg 
Gly Leu Pro 



<210> 304 
<211> 104 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Val Leu Gin Ala Leu Leu Ala lie Met 
1 5 

lie Leu Glu Gly Asn Arg Ala Leu Val 



60 
115 

163 

211 

259 

307 

355 

403 

412 



Val Ser Leu Ser Val Ala Ala 
10 15 

Gly Leu Leu Leu Ala Thr Thr 



<400> 303 

ctcaccaacc cggagatcgt cacagcggtg ctaacggatc atgcctagct tatggcgtgc 

tcgtcgcaga cttttgctca ttgccctagg tgtacttggt gtg ctg cag gca ctg 

Val Leu Gin Ala Leu 

1 5 

ctg gcg ate atg gtg teg ttg age gta gec gec ata ctt gag gga aac 

Leu Ala lie Met Val Ser Leu Ser Val Ala Ala lie Leu Glu Gly Asn 

10 15 20 

cga gca ctt gtt gga ttg ctg ctt get acc acg ttg ggt ttg ggg gtg 
Arg Ala Leu Val Gly Leu Leu Leu Ala Thr Thr Leu Gly Leu Gly Val 
25 30 35 

gcg cag tgg att caa aaa gta gtg gca gaa gat eta ggc cag cat tat 
Ala Gin Trp He Gin Lys Val Val Ala Glu Asp Leu Gly Gin His Tyr 
40 45 50 

gtg cat gag gtg cgt cgt gaa ttg gtg ggt get gcg ctg gtg cct gga 
Val His Glu Val Arg Arg Glu Leu Val Gly Ala Ala Leu Val Pro Gly 
55 60 65 

aat acg gec teg ttg ggc gtg act gtc acc cga gec age aat gat etc 
Asn Thr Ala Ser Leu Gly Val Thr Val Thr Arg Ala Ser Asn Asp Leu 
70 75 80 85 



acc gcg gtg cgc aat tgg gtg get ttg ggc att gtt ccg atg gtc acc 
Thr Ala Val Arg Asn Trp Val Ala Leu Gly He Val Pro Met Val Thr 
90 95 100 
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20 25 30 

Leu Gly Leu Gly Val Ala Gin Trp lie Gin Lys Val Val Ala Glu Asp 
35 40 45 

Leu Gly Gin His Tyr Val His Glu Val Arg Arg Glu Leu Val Gly Ala 
50 55 60 

Ala Leu Val Pro Gly Asn Thr Ala Ser Leu Gly Val Thr Val Thr Arq 
65 ™ 75 80 

Ala Ser Asn Asp Leu Thr Ala Val Arg Asn Trp Val Ala Leu Gly He 
85 90 95 

Val Pro Met Val Thr Gly Leu Pro 
100 



<210> 305 
<211> 1040 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (31) . . (1017) 
<223> FRXA00459 

<400> 305 

aggcgtggct gttactgtgc cactgctcat gtg tgt acc cgt get gec ggt ggt 54 

Val Cys Thr Arg Ala Ala Gly Gly 
1 5 

ggc gcg gtg act ttg aaa aga gca cgt gaa eta cgc aaa aaa cgt gga 102 
Gly Ala Val Thr Leu Lys Arg Ala Arg Glu Leu Arg Lys Lys Arg Gly 
10 15 20 

cgc atg get gcg egg ate gca gat tct gtc atg get gga gaa tta ctg 150 
Arg Met Ala Ala Arg He Ala Asp Ser Val Met Ala Gly Glu Leu Leu 
25 30 35 40 

cac gca aca gga gca ata gac cgt gag etc aat gca gtc acc cga gat 198 
His Ala Thr Gly Ala He Asp Arg Glu Leu Asn Ala Val Thr Arg Asp 
45 50 55 

tec gac cga gtg gtg ata get get gta aga cgt tec tgg gee acc ggt 24 6 
Ser Asp Arg Val Val He Ala Ala Val Arg Arg Ser Trp Ala Thr Gly 
60 65 70 

ttt age cgc gca ttg atg gee atg gca gee teg ctt ggc act gtc age 294 
Phe Ser Arg Ala Leu Met Ala Met Ala Ala Ser Leu Gly Thr Val Ser 
7 5 80 85 

tCt ggC ° aC Ctg gaa gta a 9t «" 9 C 9 99 a a *a atg 342 

He Val He Ser Gly His Leu Glu Val Ser Glu Val Ala Gly He Met 
90 95 ioo 

atg ctt ctt ggc gtt ctt gec act cca gtt gca gaa ctt ggc cgc gtg 390 
Met Leu Leu Gly Val Leu Ala Thr Pro Val Ala Glu Leu Gly Arg Val 
105 HO us i 20 
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gtg gaa tat cgc caa aat tat aaa gcc gcg aca cgc ate ctg att cca 438 
Val Glu Tyr Arg Gin Asn Tyr Lys Ala Ala Thr Arg lie Leu lie Pro 
125 130 135 

ctt ctg caa cga ggc tea gaa ttt aaa cac tec caa caa aaa eta ccc 486 
Leu Leu Gin Arg Gly Ser Glu Phe Lys His Ser Gin Gin Lys Leu Pro 
140 145 150 

ggg ttg caa gca aca gaa gga ate ccc ggt gtc tat gtc aaa ggt att 534 
Gly Leu Gin Ala Thr Glu Gly He Pro Gly Val Tyr Val Lys Gly He 
155 160 165 

tec gcc ctt cct gga gaa egg ate tac etc cac ggc tct gca gat gcg 582 
Ser Ala Leu Pro Gly Glu Arg He Tyr Leu His Gly Ser Ala Asp Ala 
170 175 180 

acg aga aaa tgg gtc ace teg ttg tct gca atg gag gaa ggc aca gat 630 
Thr Arg Lys Trp Val Thr Ser Leu Ser Ala Met Glu Glu Gly Thr Asp 
185 190 195 200 

gta ata gtc aac ggt caa agg ctt teg cag ctt cct ttg aaa caa cga 678 
Val He Val Asn Gly Gin Arg Leu Ser Gin Leu Pro Leu Lys Gin Arg 
205 210 215 

cgc gcc etc ate gga ate gcc tea gca cac cac cac tta age cgt ggt 726 
Arg Ala Leu He Gly He Ala Ser Ala His His His Leu Ser Arg Gly 
220 225 230 

tea gta teg cgc ctg gtt ggt ttg cga gtg ccg gat gcc ace gtg gaa 774 
Ser Val Ser Arg Leu Val Gly Leu Arg Val Pro Asp Ala Thr Val Glu 
235 240 245 

gaa att gag caa gca ctg gaa caa gtt ggt ctg aac aac ace ggg aaa 822 
Glu He Glu Gin Ala Leu Glu Gin Val Gly Leu Asn Asn Thr Gly Lys 
250 255 260 

caa cgc ttg aaa aac ggc gga cac ccc tgg agt act teg cag ate aac 870 
Gin Arg Leu Lys Asn Gly Gly His Pro Trp Ser Thr Ser Gin He Asn 
265 270 275 280 

aaa ctg aaa att gcc age gcc ace ctt cga ace cca ccg ctt ttg gta 918 
Lys Leu Lys He Ala Ser Ala Thr Leu Arg Thr Pro Pro Leu Leu Val 
285 290 295 

ctt gaa ggc ate acc cct gaa aac etc etc aac tat ccc gga gtg ate 966 
Leu Glu Gly He Thr Pro Glu Asn Leu Leu Asn Tyr Pro Gly Val He 
300 305 310 

ate tec acc gtt cag gag aac cca tec gaa aca tgg egg caa gtg aac 1014 
He Ser Thr Val Gin Glu Asn Pro Ser Glu Thr Trp Arg Gin Val Asn 
315 320 325 

ate taatctagaa acatggcagg acg 1040 
He 



<210> 306 
<211> 329 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 306 

Val Cys Thr Arg Ala Ala Gly Gly Gly Ala Val Thr Leu Lys Arg Ala 
15 10 15 

Arg Glu Leu Arg Lys Lys Arg Gly Arg Met Ala Ala Arg He Ala Asp 
20 25 30 

Ser Val Met Ala Gly Glu Leu Leu His Ala Thr Gly Ala He Asp Arq 
35 40 45 

Glu Leu Asn Ala Val Thr Arg Asp Ser Asp Arg Val Val He Ala Ala 
50 55 60 

Val Arg Arg Ser Trp Ala Thr Gly Phe Ser Arg Ala Leu Met Ala Met 
65 70 75 80 

Ala Ala Ser Leu Gly Thr Val Ser He Val He Ser Gly His Leu Glu 
85 90 95 

Val Ser Glu Val Ala Gly He Met Met Leu Leu Gly Val Leu Ala Thr 
100 105 ' no 

Pro Val Ala Glu Leu Gly Arg Val Val Glu Tyr Arg Gin Asn Tyr Lys 
115 120 125 

Ala Ala Thr Arg He Leu He Pro Leu Leu Gin Arg Gly Ser Glu Phe 
130 135 140 

Lys His Ser Gin Gin Lys Leu Pro Gly Leu Gin Ala Thr Glu Gly He 
145 150 155 160 

Pro Gly Val Tyr Val Lys Gly He Ser Ala Leu Pro Gly Glu Arg He 
165 170 " 175 

Tyr Leu His Gly Ser Ala Asp Ala Thr Arg Lys Trp Val Thr Ser Leu 
180 185 ' 190 

Ser Ala Met Glu Glu Gly Thr Asp Val He Val Asn Gly Gin Arg Leu 
195 200 205 

Ser Gin Leu Pro Leu Lys Gin Arg Arg Ala Leu He Gly He Ala Ser 
210 215 220 

Ala His His His Leu Ser Arg Gly Ser Val Ser Arg Leu Val Gly Leu 
225 230 235 240 

Arg Val Pro Asp Ala Thr Val Glu Glu He Glu Gin Ala Leu Glu Gin 
245 250 255 

Val Gly Leu Asn Asn Thr Gly Lys Gin Arg Leu Lys Asn Gly Gly His 
260 265 " 270 

Pro Trp Ser Thr Ser Gin He Asn Lys Leu Lys lie Ala Ser Ala Thr 
275 280 285 

Leu Arg Thr Pro Pro Leu Leu Val Leu Glu Gly He Thr Pro Glu Asn 
290 295 300 

Leu Leu Asn Tyr Pro Gly Val He He Ser Thr Val Gin Glu Asn Pro 
305 310 315 320 
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Ser Glu Thr Trp Arg Gin Val Asn lie 
325 



<210> 307 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (748) 
<223> RXN01604 

<400> 307 

ctctcatgtt gttgtcctct agttgacagc gggggtggtg gtggtcctaa aatagcctac 60 

gataactgat agtgtttcct ccacttacgg aagaagatac atg aat acc cct ctt 115 

Met Asn Thr Pro Leu 
1 5 

ttg aga age tct ggg etc tec ate cgc gac aca ccc ttc gec gat gtt 163 
Leu Arg Ser Ser Gly Leu Ser lie Arg Asp Thr Pro Phe Ala Asp Val 
10 15 20 

gag ata get cca gac age gga etc act ttg ctg age acc ggg cgc gaa 211 
Glu lie Ala Pro Asp Ser Gly Leu Thr Leu Leu Ser Thr Gly Arg Glu 
25 30 35 

tec caa tec agt tec ttt tct ttg gta ctt tec ggc cgc atg cgc gec 259 
Ser Gin Ser Ser Ser Phe Ser Leu Val Leu Ser Gly Arg Met Arg Ala 
40 45 50 

tec acc gga acc ate gaa tta aac ggc gaa ccc ate aag gca acc aag 307 
Ser Thr Gly Thr lie Glu Leu Asn Gly Glu Pro lie Lys Ala Thr Lys 
55 60 65 

ctg gec aag cat gtg get ttg gcg ggc ate cct gaa ate gat tea etc 355 
Leu Ala Lys His Val Ala Leu Ala Gly lie Pro Glu lie Asp Ser Leu 
70 75 80 85 

gag cga ctt gtc act gtg cgc acc gtt gtc cgt gaa caa etc gec tgg 403 
Glu Arg Leu Val Thr Val Arg Thr Val Val Arg Glu Gin Leu Ala Trp 
90 95 100 

tea age cct tgg tac ctg atg gtg ccc agg gat att agt gat teg gga 451 
Ser Ser Pro Trp Tyr Leu Met Val Pro Arg Asp lie Ser Asp Ser Gly 
105 110 115 

egg tgg gtt gac gtc gaa aag cat ctt ggc ctg aac ctg aac cct aaa 499 
Arg Trp Val Asp Val Glu Lys His Leu Gly Leu Asn Leu Asn Pro Lys 
120 125 130 

acc tta ate ggc gac etc age gtg etc gag cgt ttt aag ctg cgc ate 547 
Thr Leu lie Gly Asp Leu Ser Val Leu Glu Arg Phe Lys Leu Arg lie 
135 140 145 

gcg ctg gcg ctg ctg gcg egg cca gag gcg caa ctg ttg gtc gtg gat 595 
Ala Leu Ala Leu Leu Ala Arg Pro Glu Ala Gin Leu Leu Val Val Asp 
150 155 160 165 
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gat ccc gat caa gtg cgc age atg gaa ttg cgt gcg gag gtg ttg cac 643 
Asp Pro Asp Gin Val Arg Ser Met Glu Leu Arg Ala Glu Val Leu His 
170 175 ^ 180 

gca ttg aaa ggc gtt gca gag gat etc cct gtg gtc gtg gta tec acc 691 
Ala Leu Lys Gly Val Ala Glu Asp Leu Pro Val Val Val Val Ser Thr 
185 190 195 

aac cca gat ttt gat tec ttg gee gat acc get ttg acc att acg ggg 739 
Asn Pro Asp Phe Asp Ser Leu Ala Asp Thr Ala Leu Thr He Thr Gly 
200 205 210 

get gga aac taatggcatt tttacacttt ggc 771 
Ala Gly Asn 
215 



<210> 308 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Asn Thr Pro Leu Leu Arg Ser Ser Gly Leu Ser He Arg Asp Thr 
1 5 10 15 

Pro Phe Ala Asp Val Glu He Ala Pro Asp Ser Gly Leu Thr Leu Leu 
20 25 " 30 

Ser Thr Gly Arg Glu Ser Gin Ser Ser Ser Phe Ser Leu Val Leu Ser 
35 40 45 

Gly Arg Met Arg Ala Ser Thr Gly Thr He Glu Leu Asn Gly Glu Pro 
50 55 60 

He Lys Ala Thr Lys Leu Ala Lys His Val Ala Leu Ala Gly lie Pro 
65 70 75 80 

Glu He Asp Ser Leu Glu Arg Leu Val Thr Val Arg Thr Val. Val Arg 
85 90 95 

Glu Gin Leu Ala Trp Ser Ser Pro Trp Tyr Leu Met Val Pro Arg Asp 
100 105 HO 

He Ser Asp Ser Gly Arg Trp Val Asp Val Glu Lys His Leu Gly Leu 
115 120 125 

Asn Leu Asn Pro Lys Thr Leu He Gly Asp Leu Ser Val Leu Glu Arg 
130 135 140 

Phe Lys Leu Arg He Ala Leu Ala Leu Leu Ala Arg Pro Glu Ala Gin 
145 150 155 ' 160 

Leu Leu Val Val Asp Asp Pro Asp Gin Val Arg Ser Met Glu Leu Arg 
165 170 175 

Ala Glu Val Leu His Ala Leu Lys Gly Val Ala Glu Asp Leu Pro Val 
180 185 190 

Val Val Val Ser Thr Asn Pro Asp Phe Asp Ser Leu Ala Asp Thr Ala 
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200 



205 



Leu Thr He Thr Gly Ala Gly Asn 
210 215 



<210> 309 
<211> 629 
<212> DNA 

<213> Corynebacterium glutarnicum 

<220> 
<221> CDS 
<222> (1) . . (606) 
<223> FRXA01604 

<400> 309 

gac aca ccc ttc gcc gat gtt gag ata get cca gac age gga etc act 48 
Asp Thr Pro Phe Ala Asp Val Glu He Ala Pro Asp Ser Gly Leu Thr 
1 5 10 15 

ttg ctg age ace ggg cgc gaa tec caa tec agt tec ttt tct ttg gta 96 
Leu Leu Ser Thr Gly Arg Glu Ser Gin Ser Ser Ser Phe Ser Leu Val 
20 25 30 

ctt tec ggc cgc atg cgc gcc tec ace gga acc ate gaa tta aac ggc 144 
Leu Ser Gly Arg Met Arg Ala Ser Thr Gly Thr lie Glu Leu Asn Gly 
35 " 40 ' 4 5 

gaa ccc ate aag gca acc aag ctg gcc aag cat gtg get ttg gcg ggc 192 
Glu Pro He Lys Ala Thr Lys Leu Ala Lys His Val Ala Leu Ala Gly 
50 55 60 

ate cct gaa ate gat tea etc gag cga ctt gtc act gtg cgc acc gtt 240 
He Pro Glu He Asp Ser Leu Glu Arg Leu Val Thr Val Arg Thr Val 
65 70 75 80 

gtc cgt gaa caa etc gcc tgg tea age cct tgg tac ctg atg gtg ccc 288 
Val Arg Glu Gin Leu Ala Trp Ser Ser Pro Trp Tyr Leu Met Val Pro 
85 90 " 95 

agg gat att agt gat teg gga egg tgg gtt gac gtc gaa aag cat ctt 336 
Arg Asp He Ser Asp Ser Gly Arg Trp Val Asp Val Glu Lys His Leu 
100 105 110 

ggc ctg aac ctg aac cct aaa acc tta ate ggc gac etc age gtg etc 384 
Gly Leu Asn Leu Asn Pro Lys Thr Leu He Gly Asp Leu Ser Val Leu 
115 120 125 

gag cgt ttt aag ctg cgc ate gcg ctg gcg ctg ctg gcg egg cca gag 432 
Glu Arg Phe Lys Leu Arg He Ala Leu Ala Leu Leu Ala Arg Pro Glu 
130 ' 135 . 140 

gcg caa ctg ttg gtc gtg gat gat ccc gat caa gtg cgc age atg gaa 480 
Ala Gin Leu Leu Val Val Asp Asp Pro Asp- Gin Val Arg Ser Met Glu 
145 150 155 160 

ttg cgt gcg gag gtg ttg cac gca ttg aaa ggc gtt gca gag gat etc 528 
Leu Arg Ala Glu Val Leu His Ala Leu Lys Gly Val Ala Glu Asp Leu 
165 170 175 
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cct gtg gtc gtg gta tec acc aac cca gat ttt gat tec ttg gec gat 576 
Pro Val Val Val Val Ser Thr Asn Pro Asp Phe Asp Ser Leu Ala Asp 
180 185 190 

acc get ttg acc att acg ggg get gga aac taatggcatt tttacacttt 626 
Thr Ala Leu Thr He Thr Gly Ala Gly Asn 
195 200 



<210> 310 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Asp Thr Pro Phe Ala Asp Val Glu He Ala Pro Asp Ser Gly Leu Thr 
15 10 15 

Leu Leu Ser Thr Gly Arg Glu Ser Gin Ser Ser Ser Phe Ser Leu Val 
20 25 30 

Leu Ser Gly Arg Met Arg Ala Ser Thr Gly Thr He Glu Leu Asn Gly 
35 40 45 

Glu Pro He Lys Ala Thr Lys Leu Ala Lys His Val Ala Leu Ala Gly 
50 55 60 

He Pro Glu He Asp Ser Leu Glu Arg Leu Val Thr Val Arg Thr Val 
65 70 75 80 

Val Arg Glu Gin Leu Ala Trp Ser Ser Pro Trp Tyr Leu Met Val Pro 
85 90 95 

Arg Asp He Ser Asp Ser Gly Arg Trp Val Asp Val Glu Lys His Leu 
100 105 110 

Gly Leu Asn Leu Asn Pro Lys Thr Leu He Gly Asp Leu Ser Val Leu 
115 120 125 

Glu Arg Phe Lys Leu Arg He Ala Leu Ala Leu Leu Ala Arg Pro Glu 
130 135 140 

Ala Gin Leu Leu Val Val Asp Asp Pro Asp Gin Val Arg Ser Met Glu 
145 150 f 155 160 

Leu Arg Ala Glu Val Leu His Ala Leu Lys Gly Val Ala Glu Asp Leu 
165 170 175 

Pro Val Val Val Val Ser Thr Asn Pro Asp Phe Asp Ser Leu Ala Asp 
180 185 190 

Thr Ala Leu Thr He Thr Gly Ala Gly Asn 
195 , 200 



<210> 311 
<211> 2262 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (2239) 
<223> RXN02547 



<400> 311 

ggggccgtcg ataagcgaag aacaattagc actgcgcgcg ctggtctgac gcattggtta 60 



aggggctggc ggtccggcgc cggaatcggc ggaggagctt ttg gag etc aac aac 

Leu Glu Leu Asn Asn 
1 5 



115 



get gcg egg ctg ace gtg gat gag tat ccg gcg gcg agg gaa gcg ctt 
Ala Ala Arg Leu Thr Val Asp Glu Tyr Pro Ala Ala Arg Glu Ala Leu 
10 * ^ 15 20 



163 



gaa tct gca ggt cag agg aat gta gag gac cga ace cgt gcg gtt gat 
Glu Ser Ala Gly Gin Arg Asn Val Glu Asp Arg Thr Arg Ala Val Asp 
25 30 * 35 



211 



gag ttc aaa gcg gcg gat caa gag ctg tct tct ttg agt aaa ggc age 
Glu Phe Lys Ala Ala Asp Gin Glu Leu Ser Ser Leu Ser Lys Gly Ser 
40 45 50 



259 



agt aat att gag tac cgt ttg ctg cag gtg egg gaa aat ttg tgt cag 
Ser Asn lie Glu Tyr Arg Leu Leu Gin Val Arg Glu Asn Leu Cys Gin 
55 ,60 " 65 



307 



gat ttg ggc gtg age ccg egg gat atg ccc ttt gee ggt gag ctg att 
Asp Leu Gly Val Ser Pro Arg Asp Met Pro Phe Ala Gly Glu Leu lie 
70 75 80 85 



355 



gat ccg aat aat gcg gaa tgg gaa ccc gtt gtg cag cgc att ttg ggt 
Asp Pro Asn Asn Ala Glu Trp Glu Pro Val Val Gin Arg lie Leu Gly 
90 95 100 



403 



ggt ttt get gcg gaa atg ttg gtt cct cat ggg ttg ttg cca egg gtt 
Gly Phe Ala Ala Glu Met Leu Val Pro His Gly Leu Leu Pro Arg Val 
105 110 115 



451 



egg gat tgg gta aat gee aaa cat ttg gca gcg ctg ctg aaa ttc aac 
Arg Asp Trp Val Asn Ala Lys His Leu Ala Ala Leu Leu Lys Phe Asn 
120 125 130 



499 



ggc gtg gtg aca acg ggg gag tac aaa acc teg cgt ttt ccg gcg gat 
Gly Val Val Thr Thr Gly Glu Tyr Lys Thr Ser Arg Phe Pro Ala Asp 
135 140 145 



547 



tec ctg ate cga aaa gtt gat gtt gtg gag teg ccg ttt cgc gat tgg 
Ser Leu lie Arg Lys Val Asp Val Val Glu Ser Pro Phe Arg Asp Trp 
150 155 160 165 



595 



gta aat caa gaa tta ggc aag cgt ttt aat att egg tgc gtg cgc act 
Val Asn Gin Glu Leu Gly Lys Arg Phe Asn lie Arg Cys Val Arg Thr 
170 * 175 180 



643 



cct gag gaa ttg teg gcg ctg ggg cca cgc gat cag ggc gtg acc att 
Pro Glu Glu Leu Ser Ala Leu Gly Pro Arg Asp Gin Gly Val Thr He 
185 190 195 



691 
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ttg ggt gtg cga aaa ttt gcg cag cag aca ggc gat ccg acg acg cgt 739 
Leu Gly Val Arg Lys Phe Ala Gin Gin Thr Gly Asp Pro Thr Thr Arq 
2 °0 205 " 210 

tgg gaa aaa gat gat cgc cga aag ctg ggg gat cgt tec aca tac cgt 787 
Trp Glu Lys Asp Asp Arg Arg Lys Leu Gly Asp Arg Ser Thr Tyr Arq 
215 220 225 

ttg ggt tec acc aat gat gec aag gtg gaa acg ctt egg gaa ace gtg 835 
Leu Gly Ser Thr Asn Asp Ala Lys Val Glu Thr Leu Arg Glu Thr Val 
230 235 240 245 

aaa get ggc aaa gca gtt gtg cag gca get gat aat cgc att get gca 883 
Lys Ala Gly Lys Ala Val Val Gin Ala Ala Asp Asn Arg lie Ala Ala 
250 255 260 

aac cgc get gag ctg egg gaa ctt gaa egg cag tat caa get teg caa 
Asn Arg Ala Glu Leu Arg Glu Leu Glu Arg Gin Tyr Gin Ala Ser Gin 



265 270 



275 



280 ' 285 



290 



gcg gcg att get gag ctg gac cga ttg ctg gaa gag ctg aac aac act 
Ala Ala He Ala Glu Leu Asp Arg Leu Leu Glu Glu Leu Asn Asn Thr 
295 300 305 



931 



gaa att ttg aaa gtg teg tgg get cag att gat gtg gaa tea gee gac 979 
Glu lie Leu Lys Val Ser Trp Ala Gin He Asp Val Glu Ser Ala Asp 



1027 



cca gag gee acc gag ctt tec gcg egg cat gag gcg gcg aag cag acg 1075 
Pro Glu Ala Thr Glu Leu Ser Ala Arg His Glu Ala Ala Lys Gin Thr 
310 315 320 325. 

etc gcg agg gtt tct gac ttg ctt gtc gca get cag agt gag gaa acc 1123 
Leu Ala Arg Val Ser Asp Leu Leu Val Ala Ala Gin Ser Glu Glu Thr 
330 335 340 

2*? ?? 9 !i Cg atg aa ° ° tg aaa cgc gcc gaa ^t gaa ttg aaa egg etc 1171 
Val Ala Ser Met Asn Leu Lys Arg Ala Glu Thr Glu Leu Lys Arg Leu 
345 350 355 

gaa age ctg ccg gtt gcg gag gtt tct gaa gaa ate gcg egg gaa gtg 1219 
Glu Ser Leu Pro Val Ala Glu Val Ser Glu Glu lie Ala Arg Glu Val 
360 365 370 

gag aaa eta ttt ctt gcc aac acc cgc egg gtt cac gcc gcc aac gtg 1267 
Glu Lys Leu Phe Leu Ala Asn Thr Arg Arg Val His Ala Ala Asn Val 
375 3 8 o 385 

gat gag cag acc att gcg ctg cgc gag gat ctg gac aaa caa ate gat 1315 
Asp Glu Gin Thr He Ala Leu Arg Glu Asp Leu Asp Lys Gin lie Asp 
390 395 400 4 05 

gcc aat gag gca gaa ctt cga cgt tgt gaa aac caa att gtt ggc att 1363 
Ala Asn Glu Ala Glu Leu Arg Arg Cys Glu Asn Gin He Val Gly lie 
410 415 420 

ttg cgc age tat att gaa acg tgg cct gcg aac cgc get gac tta caa 1411 
Leu Arg Ser Tyr He Glu Thr Trp Pro Ala Asn Arg Ala Asp Leu Gin 
425 430 435 

gcc gaa cct gag ttt gtt ggt gag gcc ate aac cgc etc ggc gag ctt 1459 
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Ala Glu Pro Glu Phe Val Gly Glu Ala lie Asn Arg Leu Gly Glu Leu 
440 445 450 

cgc age gat cgt ttg gca gaa ttc acg gec aaa ttc eta ggg etc atg 1507 
Arg Ser Asp Arg Leu Ala Glu Phe Thr Ala Lys Phe Leu Gly Leu Met 
455 460 465 

aac gag atg tec ace cga aac etc ggc caa ate teg egg cgt eta cgt 1555 
Asn Glu Met Ser Thr Arg Asn Leu Gly Gin lie Ser Arg Arg Leu Arg 
470 475 480 485 

gat gcg cgc egg gaa ate gag gag cgc ate gag ccg ate aac gec tec 1603 
Asp Ala Arg Arg Glu lie Glu Glu Arg lie Glu Pro lie Asn Ala Ser 
490 495 500 

ttg gcg cag teg gaa ttc aac gaa ggt cgc ttc ctg cac ate gac ate 1651 
Leu Ala Gin Ser Glu Phe Asn Glu Gly Arg Phe Leu His lie Asp lie 
505 510 515 

cgt gat caa agt ggt ccg att gtg agg gaa ttc cag cag aaa ctt gat 1699 
Arg Asp Gin Ser Gly Pro lie Val Arg Glu Phe Gin Gin Lys Leu Asp 
520 525 530 

gee get acc age ggt gac ctg gga ace agt ace gag aaa caa gec ttc 1747 
Ala Ala Thr Ser Gly Asp Leu Gly Thr Ser Thr Glu Lys Gin Ala Phe 
535 540 545 

gee cgt tat gcg ctg ate get gaa ate att tec aaa etc gee tec cac 1795 
Ala Arg Tyr Ala Leu lie Ala Glu lie lie Ser Lys Leu Ala Ser His 
550 ~ 555 560 565 

gac tec gee gac gec cgc tgg cgc aac acc gtt eta gac acc cgc cgc 1843 
Asp Ser Ala Asp Ala Arg Trp Arg Asn Thr Val Leu Asp Thr Arg Arg 
570 575 580 

cac gtt cgc ttc ate ggc etc gag cgc gat tec gac ggc gca acc gtc 1891 
His Val Arg Phe lie Gly Leu Glu Arg Asp Ser Asp Gly Ala Thr Val 
585 590 595 ( 

aac acc tac gtc gac tec gca tea ctt tea ggc gga caa gee cag aag 1939 
Asn Thr Tyr Val Asp Ser Ala Ser Leu Ser Gly Gly Gin Ala Gin Lys 
600 605 610 

ctg gtg ttt ttc tgc etc gec get gee ttg cgc tac cag eta gee gaa 1987 
Leu Val Phe Phe Cys Leu Ala Ala Ala Leu Arg Tyr' Gin Leu Ala Glu 
615 620 625 

ccc ggc gee cat tat ccc acc tac gee acc gtc att ctg gac gaa gee 2035 
Pro Gly Ala His Tyr Pro Thr Tyr Ala Thr Val lie Leu Asp Glu Ala 
630 " 635 640 645 

ttc gac cgc gec gac ccc gec ttc acc cgc caa acc atg aac gtc ttc 2083 
Phe Asp Arg Ala Asp Pro Ala Phe Thr Arg Gin Thr Met Asn Val Phe 
650 655 660 

cac age ttc ggc ttc cac atg gtg etc gcg acc ccg ctg aaa ctt ate 2131 
His Ser Phe Gly Phe His Met Val Leu Ala Thr Pro Leu Lys Leu lie 
665 670 675 

caa acc etc ggc gat tat gtc ggc tec acc ate gtg gtc age tac acc 2179 
Gin Thr Leu Gly Asp Tyr Val Gly Ser Thr He Val Val Ser Tyr Thr 
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680 685 



690 



gaa aaa cca aac gcc cag ggc gca att cag ggc aat tec agt ttc tct 2227 
Glu Lys Pro Asn Ala Gin Gly Ala lie Gin Gly Asn Ser Ser Phe Ser 
695 700 7 0 5 

agg ate gag aaa taacatgeca ttgtttatcg acq ->■><:-> 

Arg He Glu Lys 

710 



<210> 312 
<211> 713 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 312 

Leu Glu Leu Asn Asn Ala Ala Arg Leu Thr Val Asp Glu Tyr Pro Ala 
1 5 io 15 

Ala Arg Glu Ala Leu Glu Ser Ala Gly Gin Arg Asn Val Glu Asp Arg 
20 25 30 

Thr Arg Ala Val Asp Glu Phe Lys Ala Ala Asp Gin Glu Leu Ser Ser 
35 40 " 45 

Leu Ser Lys Gly Ser Ser Asn lie Glu Tyr Arg Leu Leu Gin Val Arg 
50 55 60 

Glu Asn Leu Cys Gin Asp Leu Gly Val Ser Pro Arg Asp Met Pro Phe 
65 70 75 so 

Ala Gly Glu Leu He Asp Pro Asn Asn Ala Glu Trp Glu Pro Val Val 
85 90 ' 95 

Gin Arg He Leu Gly Gly Phe Ala Ala Glu Met Leu Val Pro His Glv 
10 ° 105 no 

Leu Leu Pro Arg Val Arg Asp Trp Val Asn Ala Lys His Leu Ala Ala 
115 120 125 

Leu Leu Lys Phe Asn Gly Val Val Thr Thr Gly Glu Tyr Lys Thr Ser 
I 30 135 140 



Arg Phe Pro Ala Asp Ser Leu lie Arg Lys Val Asp Val Val Glu S 



145 150 



er 



155 160 



Pro Phe Arg Asp Trp Val Asn Gin Glu Leu Gly Lys Arg Phe Asn He 
165 170 ' ' 175 

Arg Cys Val Arg Thr Pro Glu Glu Leu Ser Ala Leu Gly Pro Arg Asp 
180 185 190 

Gin Gly Val Thr He Leu Gly Val Arg Lys Phe Ala Gin Gin Thr Glv 
I 95 200 . 205 

Asp Pro Thr Thr Arg Trp Glu Lys Asp Asp Arg Arg Lys Leu Gly Asp 
21° 215 220 

Arg Ser Thr Tyr Arg Leu Gly Ser Thr Asn Asp Ala Lys Val Glu Thr 
225 230 235 240 
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Leu Arg Glu Thr Val Lys Ala Gly Lys Ala Val Val 
245 250 



Gin Ala Ala Asp 
255 



Asn Arg He Ala Ala Asn Arg Ala Glu Leu Arg Glu 
260 ~ 265 



Leu Glu Arg Gin 
270 



Tyr Gin Ala Ser Gin Glu He Leu Lys Val Ser Trp 
275 280 



Ala Gin He Asp 
285 



Val Glu Ser Ala Asp Ala Ala He Ala Glu Leu Asp Arg Leu Leu Glu 
290 295 300 



Glu Leu Asn Asn Thr Pro Glu Ala Thr Glu Leu Ser 
305 310 315 



Ala Arg His Glu 
320 



Ala Ala Lys Gin Thr Leu Ala Arg Val Ser Asp Leu 
325 330 



Leu Val Ala Ala 
335 



Gin Ser Glu Glu Thr Val Ala Ser Met Asn Leu Lys 
340 345 



Arg Ala Glu Thr 
350 



Glu Leu Lys Arg Leu Glu Ser Leu Pro Val Ala Glu 
355 360 



Val Ser Glu Glu 
365 



lie Ala Arg Glu Val Glu Lys Leu Phe Leu Ala Asn Thr Arg Arg Val 
370 375 380 



His Ala Ala Asn Val Asp Glu Gin Thr He Ala Leu 
385 390 395 



Arg Glu Asp Leu 
400 



Asp Lys Gin lie Asp Ala Asn Glu Ala Glu Leu Arg 
405 410 



Arg Cys Glu Asn 
415 



Gin lie Val Gly lie Leu Arg Ser Tyr He Glu Thr 
420 425 



Trp Pro Ala Asn 
430 



Arg. Ala Asp Leu Gin Ala Glu Pro Glu Phe Val Gly 
435 440 



Glu Ala He Asn 
445 



Arg Leu Gly Glu Leu Arg Ser Asp Arg Leu Ala Glu Phe Thr Ala Lys 
450 455 460 



Phe Leu Gly Leu Met Asn Glu Met Ser Thr Arg Asn 
465 470 475 



Leu Gly Gin lie 
480 



Ser Arg Arg Leu Arg Asp Ala Arg Arg Glu He Glu 
485 " 490 



Glu Arg He Glu 
495 



Pro lie Asn Ala Ser Leu Ala Gin Ser Glu Phe Asn 
500 505 



Glu Gly Arg Phe 
510 



Leu His lie Asp lie Arg Asp Gin Ser Gly Pro He 
515 520 



Val Arg Glu Phe 
525 



Gin Gin Lys Leu Asp Ala Ala Thr Ser Gly Asp Leu Gly Thr Ser Thr 
530 535 ' ' 540 



Glu Lys Gin Ala Phe Ala Arg Tyr Ala Leu lie Ala 
545 550 " 555 



Glu He He Ser 
560 
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Lys Leu Ala Ser His Asp Ser Ala Asp Ala Arg Trp Arg Asn Thr Val 
565 570 575 

Leu Asp Thr Arg Arg His Val Arg Phe He Gly Leu Glu Arg Asp Ser 
580 585 590 

Asp Gly Ala Thr Val Asn Thr Tyr Val Asp Ser Ala Ser Leu Ser Gly 
59 5 600 605 

Gly Gin Ala Gin Lys Leu Val Phe Phe Cys Leu Ala Ala Ala Leu Arg 
61 ° 615 620 

Tyr Gin Leu Ala Glu Pro Gly Ala His Tyr Pro Thr Tyr Ala Thr Val 
625 630 635 640 

He Leu Asp Glu Ala Phe Asp Arg Ala Asp Pro Ala Phe Thr Arg Gin 
64 5 650 655 

Thr Met Asn Val Phe His Ser Phe Gly Phe His Met Val Leu Ala Thr 
660 665 670 

Pro Leu Lys Leu He Gin Thr Leu Gly Asp Tyr Val Gly Ser Thr He 
675 680 685 

Val Val Ser Tyr Thr Glu Lys Pro Asn Ala Gin Gly Ala He Gin Gly 
6 90 695 700 

Asn Ser Ser Phe Ser Arg He Glu Lys 

705 710 . 



<210> 313 
<211> 2147 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (2124) 
<223> FRXA02547 

<400> 313 

get gcg egg ctg acc gtg gat gag tat 

Ala Ala Arg. Leu Thr Val Asp Glu Tyr 

1 5 

gaa tct gca ggt cag agg aat gta gag 
Glu Ser Ala Gly Gin Arg Asn Val Glu 
20 25 

gag ttc aaa gcg gcg gat caa gag ctg 
Glu Phe Lys Ala Ala Asp Gin Glu Leu 
35 40 

agt aat att gag tac cgt ttg ctg cag 
Ser Asn He Glu Tyr Arg Leu Leu Gin 
50 55 

gat ttg ggc gtg age ccg egg gat atg 
Asp Leu Gly Val Ser Pro Arg Asp Met 
65 70 



ccg gcg gcg agg gaa gcg ctt 48 
Pro Ala Ala Arg Glu Ala Leu 
10 15 

gac cga acc cgt gcg gtt gat 96 
Asp Arg Thr Arg Ala Val Asp 
30 

tct tct ttg agt aaa ggc age 14 4* 
Ser Ser Leu Ser Lys Gly Ser 
4 5 

gtg egg gaa aat ttg tgt cag 192 
Val Arg Glu Asn Leu Cys Gin 
60 

ccc ttt gee ggt gag ctg att 240 
Pro Phe Ala Gly Glu Leu He 
7 5 ~ 80 
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gat ccg aat aat gcg gaa tgg gaa ccc gtt gtg cag cgc att ttg ggt ' 288 
Asp Pro Asn Asn Ala Glu Trp Glu Pro Val Val Gin Arg lie Leu Gly 
85 90 95 

ggt ttt get gcg gaa atg ttg gtt cct cat ggg ttg ttg cca egg gtt 336 
Gly Phe Ala Ala Glu Met Leu Val Pro His Gly Leu Leu Pro Arg Val 
100 105 110 

egg gat tgg gta aat gee aaa cat ttg gca gcg ctg ctg aaa ttc aac 384 
Arg Asp Trp Val Asn Ala Lys His Leu Ala Ala Leu Leu Lys Phe Asn 
115 120 125 

ggc gtg gtg aca acg ggg gag tac aaa acc teg cgt ttt ccg gcg gat 4 32 
Gly Val Val Thr Thr Gly Glu Tyr Lys Thr Ser Arg Phe Pro Ala Asp 
130 " 135 140 

tec ctg ate cga aaa gtt gat gtt gtg gag teg ccg ttt cgc gat tgg 480 
Ser Leu lie Arg Lys Val Asp Val Val Glu Ser Pro Phe Arg Asp Trp 
145 150 " 155 160 

gta aat caa gaa tta ggc aag cgt ttt aat att egg tgc gtg cgc act 528 
Val Asn Gin Glu Leu Gly Lys Arg Phe Asn lie Arg Cys Val Arg Thr 
165 170 175 

cct gag gaa ttg teg gcg ctg ggg cca cgc gat cag ggc gtg acc att 576 
Pro Glu Glu Leu Ser Ala Leu Gly Pro Arg Asp Gin Gly Val Thr lie 
180 185 190 

ttg ggt gtg cga aaa ttt gcg cag cag aca ggc gat ccg acg acg cgt 624 
Leu Gly Val Arg Lys Phe Ala Gin Gin Thr Gly Asp Pro Thr Thr Arg 
195 200 205 

tgg gaa aaa gat gat cgc cga aag ctg ggg gat cgt tec aca tac cgt 672 
Trp Glu Lys Asp Asp Arg Arg Lys Leu Gly Asp Arg Ser Thr Tyr Arg 
210 215 220 

ttg ggt tec acc aat gat gec aag gtg gaa acg ctt egg gaa acc gtg 720 
Leu Gly Ser Thr Asn Asp Ala Lys Val Glu Thr Leu Arg Glu Thr Val 
225 230 235 240 

aaa get ggc aaa gca gtt gtg cag gca get gat aat cgc att get gca 768 
Lys Ala Gly Lys Ala Val Val Gin Ala Ala Asp Asn Arg lie Ala Ala 
245 250 255 

aac cgc get gag ctg egg gaa ctt gaa egg cag tat caa get teg caa 816 
Asn Arg Ala Glu Leu Arg Glu Leu Glu Arg Gin Tyr Gin Ala Ser Gin 
260 " 265 ' 270 

gaa att ttg aaa gtg teg tgg get cag att gat gtg gaa tea gee gac 864 
Glu He Leu Lys Val Ser Trp Ala Gin He Asp Val Glu Ser Ala Asp 
275 - 280 285 

gcg gcg att get gag ctg gac cga ttg ctg gaa gag ctg aac aac act 912 
Ala Ala He Ala Glu Leu Asp Arg Leu Leu Glu Glu Leu Asn Asn Thr 
290 295 300 

cca gag gee acc gag ctt tec gcg egg cat gag gcg gcg aag cag acg 960 
Pro Glu Ala Thr Glu Leu Ser Ala Arg His Glu Ala Ala Lys Gin Thr 
305 310 ' 315 320 
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etc gcg agg gtt tct gac ttg ctt gtc gca get cag agt gag gaa acc 1008 
Leu Ala Arg Val Ser Asp Leu Leu Val Ala Ala Gin Ser Glu Glu Thr 
325 330 335 

gtg gcg teg atg aac ctg aaa cgc gec gaa act gaa ttg aaa egg etc 1056 
Val Ala Ser Met Asn Leu Lys Arg Ala Glu Thr Glu Leu Lys Arg Leu 
340 345 350 

gaa age ctg ccg gtt gcg gag gtt tct gaa gaa ate gcg egg gaa gtg 1104 
Glu Ser Leu Pro Val Ala Glu Val Ser Glu Glu He Ala Arg Glu Val 
355 360 365 

gag aaa eta ttt ctt gee aac acc cgc egg gtt cac gee gec aac gtg 1152 
Glu Lys Leu Phe Leu Ala Asn Thr Arg Arg Val His Ala Ala Asn Val 
370 375 380 

gat gag cag acc att gcg ctg cgc gag gat ctg gac aaa caa ate gat 1200 
Asp Glu Gin Thr He Ala Leu Arg Glu Asp Leu Asp Lys Gin He Asp 
385 390 395 * " • 400 

gec aat gag gca gaa ctt cga cgt tgt gaa aac caa att gtt ggc att 1248 
Ala Asn Glu Ala Glu Leu Arg Arg Cys Glu Asn Gin He Val Gly lie 
405 410 



415 



ttg cgc age tat att gaa acg tgg cct gcg aac cgc get gac tta caa 
Leu Arg Ser Tyr He Glu Thr Trp Pro Ala Asn Arg Ala Asp Leu Gin 



420 425 



430 



cgc age gat cgt ttg gca gaa ttc acg gee aaa ttc eta ggg etc atg 
Arg Ser Asp Arg Leu Ala Glu Phe Thr Ala Lys Phe Leu Gly Leu Met 
450 455 460 

aac gag atg tec acc cga aac etc ggc caa ate teg egg cgt eta cgt 
Asn Glu Met Ser Thr Arg Asn Leu Gly Gin He Ser Arg Arg Leu Arg 
465 470 475 ~ 480 

gat gcg cgc egg gaa ate gag gag cgc ate gag ccg ate aac gee tec 
Asp Ala Arg Arg Glu He Glu Glu Arg He Glu Pro He Asn Ala Ser 
485 490 495 



cgt gat caa agt ggt ccg att gtg agg gaa ttc cag cag aaa ctt gat 
Arg Asp Gin Ser Gly Pro He Val Arg Glu Phe Gin Gin Lys Leu Asp 
515 520 525 



1296 



gec gaa cct gag ttt gtt ggt gag gec ate aac cgc etc ggc gag ctt 1344 
Ala Glu Pro Glu Phe Val Gly Glu Ala He Asn Arg Leu Gly Glu Leu 
435 440 445 



1392 



1440 



1488 



ttg gcg cag teg gaa ttc aac gaa ggt cgc ttc ctg cac ate gac ate 1536 
Leu Ala Gin Ser Glu Phe Asn Glu Gly Arg Phe Leu His He Asp lie 
500 505 510 



1584 



gec get acc age ggt gac ctg gga acc agt acc gag aaa caa gec ttc 1632 
Ala Ala Thr Ser Gly Asp Leu Gly Thr Ser Thr Glu Lys Gin Ala Phe 
530 535 540 

gec cgt tat gcg ctg ate get gaa ate att tec aaa etc gee tec cac 1680 
Ala Arg Tyr Ala Leu lie Ala Glu He lie Ser Lys Leu Ala Ser His 
545 550 555 560 

gac tec gee gac gee cgc tgg cgc aac acc gtt eta gac acc cgc cgc 1728 
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Asp Ser Ala Asp Ala Arg Trp Arg Asn Thr Val Leu Asp Thr Arg Arg 
565 ~ * 570 575 

cac gtt cgc ttc ate ggc etc gag cgc gat tec gac ggc gca acc gtc 1776 
His Val Arg Phe He Gly Leu Glu Arg Asp Ser Asp Gly Ala Thr Val 
580 585 590 

aac acc tac gtc gac tec gca tea ctt tea ggc gga caa gec cag aag 1824 
Asn Thr Tyr Val Asp Ser Ala Ser Leu Ser Gly Gly Gin Ala Gin Lys 
595 600 605 

ctg gtg ttt ttc tgc etc gee get gee ttg cgc tac cag eta gee gaa 1872 
Leu Val Phe Phe Cys Leu Ala Ala Ala Leu Arg Tyr Gin Leu Ala Glu 
610 615 620 

ccc ggc gec cat tat ccc acc tac gee acc gtc att ctg gac gaa gee 1920 
Prp Gly Ala His Tyr Pro Thr Tyr Ala Thr Val He Leu Asp Glu Ala 
625 630 635 640 

ttc gac cgc gee gac ccc gee ttc acc cgc caa acc atg aac gtc ttc 1968 
Phe Asp Arg Ala Asp Pro Ala Phe Thr Arg Gin Thr Met Asn Val Phe 
645 650 655 

cac age ttc ggc ttc cac atg gtg etc gcg acc ccg ctg aaa ctt ate 2016 
His Ser Phe Gly Phe His Met Val Leu Ala Thr Pro Leu Lys Leu He 
660 665 670 

caa acc etc ggc gat tat gtc ggc tec acc ate gtg gtc age tac acc 2064 
Gin Thr Leu Gly Asp Tyr Val Gly Ser Thr He Val Val Ser Tyr Thr 
675 680 685 

gaa aaa cca aac gee cag ggc gca att cag ggc aat tec agt ttc tct 2112 
Glu Lys Pro Asn Ala Gin Gly Ala He Gin Gly Asn Ser Ser Phe Ser 
690 695 700 

agg ate gag aaa taacatgeca ttgtttatcg acg 2147 

Arg He Glu Lys 

705 



<210> 314 
<211> 708 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Ala Ala Arg Leu Thr Val Asp Glu Tyr Pro Ala Ala Arg Glu Ala Leu 
1 5 10 15 

Glu Ser Ala Gly Gin Arg Asn Val Glu Asp Arg Thr Arg Ala Val Asp 
20 25 ' 30 

Glu Phe Lys Ala Ala Asp Gin Glu Leu Ser Ser Leu Ser Lys Gly Ser 
35 40 45 

Ser Asn He Glu Tyr Arg Leu Leu Gin Val Arg Glu Asn Leu Cys Gin 
50 ~ 55 ~ 60 

Asp Leu Gly Val Ser Pro Arg Asp Met Pro Phe Ala Gly Glu Leu He 
65 ' 70 75 80 
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Asp Pro Asn Asn Ala Glu Trp Glu Pro Val Val Gin Arg He Leu Gly 
85 90 95 

Gly Phe Ala Ala Glu Met Leu Val Pro His Gly Leu Leu Pro Arq Val 
100 105 no 

Arg Asp Trp Val Asn Ala Lys His Leu Ala Ala Leu Leu Lys Phe Asn 
115 120 125 

Gly Val Val Thr Thr Gly Glu Tyr Lys Thr Ser Arg Phe Pro Ala Asp 
I 30 135 140 

Ser Leu lie Arg Lys Val Asp Val Val Glu Ser Pro Phe Arg Asp Trp 
145 150 155 160 

Val Asn Gin Glu Leu Gly Lys Arg Phe Asn He Arg Cys Val Arg Thr 
165 170 175 

Pro Glu Glu Leu Ser Ala Leu Gly Pro Arg Asp Gin Gly Val Thr He 
18° 185 190 

Leu Gly Val Arg Lys Phe Ala Gin Gin Thr Gly Asp Pro Thr Thr Arg 
195 200 205 

Trp Glu Lys Asp Asp Arg Arg Lys Leu Gly Asp Arg Ser Thr Tyr Arq 
210 215 220 

Leu Gly Ser Thr Asn Asp Ala Lys Val Glu Thr Leu Arg Glu Thr Val 
225 230 235 240 

Lys Ala Gly Lys Ala Val Val Gin Ala Ala Asp Asn Arg lie Ala Ala 
245 250 255 

Asn Arg Ala Glu Leu Arg Glu Leu Glu Arg Gin Tyr Gin Ala Ser Gin 
260 265 270 

Glu lie Leu Lys Val Ser Trp Ala Gin He Asp Val Glu Ser Ala Asp 
275 280 285 

Ala Ala He Ala Glu Leu Asp Arg Leu Leu Glu Glu Leu Asn Asn Thr 
290 295 300 

Pro Glu Ala Thr Glu Leu Ser Ala Arg His Glu Ala Ala Lys Gin Thr 
305 310 315 320 

Leu Ala Arg Val Ser Asp Leu Leu Val Ala Ala Gin Ser Glu Glu Thr 
325 330 335 

Val Ala Ser Met Asn Leu Lys Arg Ala Glu Thr Glu Leu Lys Arg Leu 
340 345 350 

Glu Ser Leu Pro Val Ala Glu Val Ser Glu Glu He Ala Arg Glu Val 
355 360 365 

Glu Lys Leu Phe Leu Ala Asn Thr Arg Arg Val His Ala Ala Asn Val 
310 375 ' 38O 

Asp Glu Gin Thr He Ala Leu Arg Glu Asp Leu Asp Lys Gin He Asp 
385 390 395 ' 40 £ 

Ala Asn Glu Ala Glu Leu Arg Arg Cys Glu Asn Gin He Val Gly He 
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405 



410 



415 



Leu Arg Ser Tyr lie Glu Thr Trp Pro Ala Asn Arg Ala Asp Leu Gin 
420 425 430 

Ala Glu Pro Glu Phe Val Gly Glu Ala lie Asn Arg Leu Gly Glu Leu 
435 "* 440 445 

Arg Ser Asp Arg Leu Ala Glu Phe Thr Ala Lys Phe Leu Gly Leu Met 
450 455 460 

Asn Glu Met Ser Thr Arg Asn Leu Gly Gin lie Ser Arg Arg Leu Arg 
465 470 475 480 

Asp Ala Arg Arg Glu lie Glu Glu Arg lie Glu Pro lie Asn Ala Ser 
485 490 495 

Leu Ala Gin Ser Glu Phe Asn Glu Gly Arg Phe Leu His lie Asp lie 
500 505 510 

Arg Asp Gin Ser Gly Pro lie Val Arg Glu Phe Gin Gin Lys Leu Asp 
515 520 525 

Ala Ala Thr Ser Gly Asp Leu Gly Thr Ser Thr Glu Lys Gin Ala Phe 
530 ~* 535 540 

Ala Arg Tyr Ala Leu lie Ala Glu lie lie Ser Lys Leu Ala Ser His 
545 550 555 560 

Asp Ser Ala Asp Ala Arg Trp Arg Asn Thr Val Leu Asp Thr Arg Arg 
565 570 575 

His Val Arg Phe lie Gly Leu Glu Arg Asp Ser Asp Gly Ala Thr Val 
580. 585 590 

Asn Thr Tyr Val Asp Ser Ala Ser Leu Ser Gly Gly Gin Ala Gin Lys 
595 600 605 

Leu Val Phe Phe Cys Leu Ala Ala Ala Leu Arg Tyr Gin Leu Ala Glu 
610 615 620 

Pro Gly Ala His Tyr Pro Thr Tyr Ala Thr Val lie Leu Asp Glu Ala 
625 630 635 640 

Phe Asp Arg Ala Asp Pro Ala Phe Thr Arg Gin Thr Met Asn Val Phe 
645 650 655 

His Ser Phe Gly Phe His Met Val Leu Ala Thr Pro Leu Lys Leu He 
660 665 670 

Gin Thr Leu Gly Asp Tyr Val Gly Ser Thr He Val Val Ser Tyr Thr 
675 680 685 

Glu Lys Pro Asn Ala Gin Gly Ala He Gin Gly Asn Ser Ser Phe Ser 
-690 695 700 



Arg He Glu Lys 
705 
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<211> 1152 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1129) 
<223> RXN02571 



<400> 315 

tggacaggcc ggggccgcgt acggtgttgg ttgaggtggt ggaggggcgc gtcgaaaagc 60 

attgtcgctg gttgttgccg cttttggcag tcgggatggc gtg gtg get eta act 115 

Val Val Ala Leu Thr 
1 5 

caa ate gtc gga ccg tec ggc tec ggg etc acg egg gaa ttg gaa aaa 163 
Gin He Val Gly Pro Ser Gly Ser Gly Leu Thr Arg Glu Leu Glu Lys 
10 15 20 

cgc tac egg gaa acg ccc gga gcg gtg atg ctg acc gee gac ccg cgc 211 
Arg Tyr Arg Glu Thr Pro Gly Ala Val Met Leu Thr Ala Asp Pro Arg 
25 30 35 

gcg cat ate acc tac ctg cgc gcg aca gtc gee gag gag ctg gee ttt 259 
Ala His He Thr Tyr Leu Arg Ala Thr Val Ala Glu Glu Leu Ala Phe 
40 45 50 

ggg ctg gaa caa cgc ggc ate gta ccc gcg cag atg tgg gag cgc gtc 307 
Gly Leu Glu Gin Arg Gly He Val Pro Ala Gin Met Trp Glu Arg Val 
55 60 65 



cga aac ate ggg etc ggc etc gag aat ctg eta gac cgc gca ccc gcg 355 
Arg Asn He Gly Leu Gly Leu Glu Asn Leu Leu Asp Arg Ala Pro Ala 
70 75 80 * J 85 

caa ctt tec ggc ggg caa aca egg egg ctg gcg ate ggc acc gtc gee 403 
Gin Leu Ser Gly Gly Gin Thr Arg Arg Leu Ala lie Gly Thr Val Ala 
90 95 " 100 

ate tta gag gcg cca acg atg ctt etc gac gac ccc etc tec ggt ctt 451 
He Leu Glu Ala Pro Thr Met Leu Leu Asp Asp Pro Leu Ser Gly Leu 
105 110 115 

gat acc tec teg cga gee caa etc ate aca atg ttg gaa tea tat gag 499 
Asp Thr Ser Ser Arg Ala Gin Leu He Thr Met Leu Glu Ser Tyr Glu 
120 125 130 

ggc gat gtc ate gtc get gcg cac aag egg tgg etc gac gcg ccg act 547 
Gly Asp Val He Val Ala Ala His Lys Arg Trp Leu Asp Ala Pro Thr 
135 140 145 



gtg tac tta ggg gat ttg gag gag ctg 
Val Tyr Leu Gly Asp Leu Glu Glu Leu 
150 155 

ttt tec ggt cca teg cga acg ttt tea 
Phe Ser Gly Pro Ser Arg Thr Phe Ser 
170 

caa caa cgc cga cgc tgg tgg caa ttc 



tec ctg cct gcg egg gtg gaa 595 
Ser Leu Pro Ala. Arg Val Glu 
160 165 

gcg att aca gga acc cgc gga 64 3 
Ala He Thr Gly Thr Arg Gly 
175 180 

aac gaa tec caa cca cag ttt 691 
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Gin Gin Arg Arg Arg Trp Trp Gin Phe 

185 190 

cag ate ggc ccc ctg gat att act gtt 

Gin He Gly Pro Leu Asp He Thr Val 

200 205 

ttg cag ggt ccc aat ggt tea ggg aag 

Leu Gin Gly Pro Asn Gly Ser Gly Lys 
215 220 



ggg etc taggtttctt tggaccaaac cac 
Gly Leu 



Asn Glu Ser Gin Pro Gin Phe 
195 

tct gca ggt caa gtg ctg tgg 739 
Ser Ala Gly Gin Val Leu Trp 
210 

tec aca etc ctg cgt ggt ctt 787 
Ser Thr Leu Leu Arg Gly Leu 
225 

835 
883 



931 



979 



1027 



1075 



1123 



1152 



gee aat gaa ccc ggc act gaa ttg atg ctg caa aac cct age gat caa 
Ala Asn Glu Pro Gly Thr Glu Leu Met Leu Gin Asn Pro Ser Asp Gin 
230 235 240 245 

gtc att gac tec act gtt get aat tgg gtg cca ggc agt aac agt gaa 
Val He Asp Ser Thr Val Ala Asn Trp Val Pro Gly Ser Asn Ser Glu 
250 255 260 

gaa cat ccg ctg gat tta teg caa cgc gaa etc cgc ctt gee caa tgc 
Glu His Pro Leu Asp Leu Ser Gin Arg Glu Leu Arg Leu Ala Gin Cys 
265 270 275 

gac gca gee ctg ggt aat aac ccg gaa gtt ttg ctt get gat gaa ccc 
Asp Ala Ala Leu Gly Asn Asn Pro Glu Val Leu Leu Ala Asp Glu Pro 
280 285 290 

gac gtc ggc ctt gat gtc ggc ggt cga aac gee ate cac cag cgc ttt 
Asp Val Gly Leu Asp Val Gly Gly Arg Asn Ala He His Gin Arg Phe 
295 300 * 305 

gcg gat ttc tta ggg aat ggg gga gcg ctg ate ctg ace tgc cat gat 
Ala Asp Phe Leu Gly Asn Gly Gly Ala Leu He Leu Thr Cys His Asp 
310 315 320 325 

gaa ace ttc gtg gca gag gta get gaa tac gcg ata gtg aag gaa atg 
Glu Thr Phe Val Ala Glu Val Ala Glu Tyr Ala lie Val Lys Glu Met 
330 335 340 



<210> 316 
<211> 343 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Val Val Ala Leu Thr Gin He Val Gly Pro Ser Gly Ser Gly Leu Thr 
15 10 15 

Arg Glu Leu Glu Lys Arg Tyr Arg Glu Thr Pro Gly Ala Val Met Leu 
20 25 30 

Thr Ala Asp Pro Arg Ala His He Thr Tyr Leu Arg Ala Thr Val Ala 
35 40 45 

Glu Glu Leu Ala Phe Gly Leu Glu Gin Arg Gly He Val Pro Ala Gin 
50 55 60 
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Met Trp Glu Arg Val Arg Asn lie Gly Leu Gly Leu Glu Asn Leu Leu 
65 ™ 75 80 

Asp Arg Ala Pro Ala Gin Leu Ser Gly Gly Gin Thr Arg Arg Leu Ala 
85 90 95 

lie Gly Thr Val Ala lie Leu Glu Ala Pro Thr Met Leu Leu Asp Asp 
100 105 no 

Pro Leu Ser Gly Leu Asp Thr Ser Ser Arg Ala Gin Leu He Thr Met 
115 120 125 

Leu Glu Ser Tyr Glu Gly Asp Val lie Val Ala Ala His Lys Arg Trp 
I 30 135 140 

Leu Asp Ala Pro Thr Val Tyr Leu Gly Asp Leu Glu Glu Leu Ser Leu 
145 150 155 ' 160 

Pro Ala Arg Val Glu Phe Ser Gly Pro Ser Arg Thr Phe Ser Ala He 
165 170 175 

Thr Gly Thr Arg Gly Gin Gin Arg Arg Arg Trp Trp Gin Phe Asn Glu 
180 185 190 

Ser Gin Pro Gin Phe Gin He Gly Pro Leu Asp lie Thr Val Ser Ala 
I 95 200 205 

Gly Gin Val Leu Trp Leu Gin Gly Pro Asn Gly Ser Gly Lys Ser Thr 
21° 215 220 

Leu Leu Arg Gly Leu Ala Asn Glu Pro Gly Thr Glu Leu Met Leu Gin 
225 230 235 240 

Asn Pro Ser Asp Gin Val lie Asp Ser Thr Val Ala Asn Trp Val Pro 
245 250 255 

Gly Ser Asn Ser Glu Glu His Pro Leu Asp Leu Ser Gin Arg Glu Leu 
260 265 270 

Arg Leu Ala Gin Cys Asp Ala Ala Leu Gly Asn Asn Pro Glu Val Leu 
275 280 285 

Leu Ala Asp Glu Pro Asp Val Gly Leu Asp Val Gly Gly Arg Asn Ala 
2g 0 295 300 

lie His Gin Arg Phe Ala Asp Phe Leu Gly Asn Gly Gly Ala Leu He 
305 310 315 320 

Leu Thr Cys His Asp Glu Thr Phe Val Ala Glu Val Ala Glu Tyr Ala 
325 330 335 

He Val Lys Glu Met Gly Leu 
340 



<210> 317 
<211> 1152 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1129) 
<223> FRXA02571 

<400> 317 

tggacaggcc ggggccgcgt acggtgttgg ttgaggtggt ggaggggcgc gtcgaaaagc 60 

attgtcgctg gttgttgccg cttttggcag tcgggatggc gtg gtg get eta act 115 

Val Val Ala Leu Thr 
1 5 

caa ate gtc gga ccg tec ggc tec ggg etc acg egg gaa ttg gaa aaa 163 
Gin lie Val Gly Pro Ser Gly Ser Gly Leu Thr Arg Glu Leu Glu Lys 
10 15 20 

cgc tac egg gaa acg ccc gga gcg gtg atg ctg acc gee gac ccg cgc 211 
Arg Tyr Arg Glu Thr Pro Gly Ala Val Met Leu Thr Ala Asp Pro Arg 
25 " 30 35 

gcg cat ate acc tac ctg cgc gcg aca gtc gee gag gag ctg gec ttt 259 
Ala His lie Thr Tyr Leu Arg Ala Thr Val Ala Glu Glu Leu Ala Phe 
40 45 50 

ggg ctg gaa caa cgc ggc ate gta ccc gcg cag atg tgg gag cgc gtc 307 
Gly Leu Glu Gin Arg Gly He Val Pro Ala Gin Met Trp Glu Arg Val 
55 60 65 

cga aac ate ggg etc ggc etc gag aat ctg eta gac cgc gca ccc gcg 355 
Arg Asn He Gly Leu Gly Leu Glu Asn Leu Leu Asp Arg Ala Pro Ala 
70 75 80 85 

caa ctt tec ggc ggg caa aca egg egg ctg gcg ate ggc acc gtc gee 403 
Gin Leu Ser Gly Gly Gin Thr Arg Arg Leu Ala He Gly Thr Val Ala 
90 95 100 

ate tta gag gcg cca acg atg ctt etc gac gac ccc etc tec ggt ctt 451 
He Leu Glu Ala Pro Thr Met Leu Leu Asp Asp Pro Leu Ser Gly Leu 
105 110 115 

gat acc tec teg cga gee caa etc ate aca atg ttg gaa tea tat gag 499 
Asp Thr Ser Ser Arg Ala Gin Leu He Thr Met Leu Glu Ser Tyr Glu 
120 125 130 

ggc gat gtc ate gtc get gcg cac aag egg tgg etc gac gcg ccg act 547 
Gly Asp Val He Val Ala Ala His Lys Arg Trp Leu Asp Ala Pro Thr 
135 140 145 

gtg tac tta ggg gat ttg gag gag ctg tec ctg cct gcg egg gtg gaa 595 
Val Tyr Leu Gly Asp Leu Glu Glu Leu Ser Leu Pro Ala Arg Val Glu 
150 155 160 165 

ttt tec ggt cca teg cga acg ttt tea gcg att aca gga acc cgc gga 643 

Phe Ser Gly Pro Ser Arg Thr Phe Ser Ala He Thr Gly Thr Arg Gly 
170 175 180 
* 

caa caa cgc cga cgc tgg tgg caa ttc aac gaa tec caa cca cag ttt 691 

Gin Gin Arg Arg Arg Trp Trp Gin Phe Asn Glu Ser Gin Pro Gin Phe 
185 190 195 

cag ate ggc ccc ctg gat att act gtt tct gca ggt caa gtg ctg tgg 739 
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Gin lie Gly Pro Leu Asp He Thr Val Ser Ala Gly Gin Val Leu Trp 
200 205 210 

ttg cag ggt ccc aat ggt tea ggg aag tec aca etc ctg cgt ggt ctt 787 
Leu Gin Gly Pro Asn Gly Ser Gly Lys Ser Thr Leu Leu Arg Gly Leu 
215 220 225 

gec aat gaa ccc ggc act gaa ttg atg ctg caa aac.cct age gat caa 835 
Ala Asn Glu Pro Gly Thr Glu Leu Met Leu Gin Asn Pro Ser Asp Gin 
230 235 240 245 

gtc att gac tec act gtt get aat tgg gtg cca ggc agt aac agf gaa 883 
Val He Asp Ser Thr Val Ala Asn Trp Val Pro Gly Ser Asn Ser Glu 
250 255 260 

gaa cat ccg ctg gat tta teg caa cgc gaa etc cgc ctt gee caa tgc 931 
Glu His Pro Leu Asp Leu Ser Gin Arg Glu Leu Arg Leu Ala Gin Cys 
265 270 275 

gac gca gee ctg ggt aat aac ccg gaa gtt ttg ctt get gat gaa ccc 979 
Asp Ala Ala Leu Gly Asn Asn Pro Glu Val Leu Leu Ala Asp Glu Pro 
280 285 290 

gac gtc ggc ctt gat gtc ggc ggt cga aac gee ate cac cag cgc ttt 1027 
Asp Val Gly Leu Asp Val Gly Gly Arg Asn Ala He His Gin Arg Phe 
295 300 305 

gcg gat ttc tta ggg aat ggg gga gcg ctg ate ctg ace tgc cat gat 1075 
Ala Asp Phe Leu Gly Asn Gly Gly Ala Leu lie Leu Thr Cys His Asp 
310 315 320 ' 325 

gaa ace ttc gtg gca gag gta get gaa tac gcg ata gtg aag gaa atg 1123 
Glu Thr Phe Val Ala Glu Val Ala Glu Tyr Ala He Val Lys Glu Met 
330 335 340 

ggg etc taggtttctt tggaccaaac cac 1152 
Gly Leu 



<210> 318 

<211> 343 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 318 

Val Val Ala Leu Thr Gin He Val Gly Pro Ser Gly Ser Gly Leu Thr 
1 5 10 15 

Arg Glu Leu Glu Lys Arg Tyr Arg Glu Thr Pro Gly Ala Val Met Leu 
20 25 30 

Thr Ala Asp Pro Arg Ala His He Thr Tyr Leu Arg Ala Thr Val Ala 
35 40 45 

Glu Glu Leu Ala Phe Gly Leu Glu Gin Arg Gly He Val Pro Ala Gin 
50 55 60 

Met Trp Glu Arg Val Arg Asn He Gly Leu Gly Leu Glu Asn Leu Leu 
65 7 ° 75 80 
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Asp Arg Ala Pro Ala Gin Leu Ser Gly Gly Gin Thr Arg Arg Leu Ala 
85 90 95 

He Gly Thr Val Ala He Leu Glu Ala Pro Thr Met Leu Leu Asp Asp 
100 105 110 

Pro Leu Ser Gly Leu Asp Thr Ser Ser Arg Ala Gin Leu He Thr Met 
115 120 125 

Leu Glu Ser Tyr Glu Gly Asp Val He Val Ala Ala His Lys Arg Trp 
130 135 140 

Leu Asp Ala Pro Thr Val Tyr Leu Gly Asp Leu Glu Glu Leu Ser Leu 
145 150 155 160 

Pro Ala Arg Val Glu Phe Ser Gly Pro Ser Arg Thr Phe Ser Ala He 
165 170 175 

Thr Gly Thr Arg Gly Gin Gin Arg Arg Arg Trp Trp Gin Phe Asn Glu 
180 185 190 

Ser Gin Pro Gin Phe Gin He Gly Pro Leu Asp He Thr Val Ser Ala 
195 200 * 205 

Gly Gin Val Leu Trp Leu Gin Gly Pro Asn Gly Ser Gly Lys Ser Thr 
210 215 220 

Leu Leu Arg Gly Leu Ala Asn Glu Pro Gly Thr Glu Leu Met Leu Gin 
225 230 235 240 

Asn Pro Ser Asp Gin Val He Asp Ser Thr Val Ala Asn Trp Val Pro 
245 250 . 255 

Gly Ser Asn Ser Glu Glu His Pro Leu Asp Leu Ser Gin Arg Glu Leu 
260 265 270 

Arg Leu Ala Gin Cys Asp Ala Ala Leu Gly Asn Asn Pro Glu Val Leu 
275 280 285 

Leu Ala Asp Glu Pro Asp Val Gly Leu Asp Val Gly Gly Arg Asn Ala 
290 295 300 

He His Gin Arg Phe Ala Asp Phe Leu Gly Asn Gly Gly Ala Leu He 
305 310 315 320 

Leu Thr Cys His Asp Glu Thr Phe Val Ala Glu Val Ala Glu Tyr Ala 
325 330 335 



He Val Lys Glu Met Gly Leu 
340 



<210> 319 
<211> 1746 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1723) 
<223> RXN02074 
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<400> 319 

cgggggaagg ccgtgtcgca tgctcgggct agccttggat ctcaagaaga attcgactgg 60 

tttaaagtct gggctttaag tgcagaaagg ttgtggattg atg cgc tec ctg ctt 115 

Met Arg Ser Leu Leu 
1 5 

cgt gat ate cct gcg gtg ggt tgg eta ate ace gcg acg att gtt gtg 163 

Arg Asp He Pro Ala Val Gly Trp Leu He Thr Ala Thr He Val Val 
10 15 20 

cgc acg etc gtt gtt gcg ctg gtc ate gtt ggg ate ggc ttg ctt ate 211 
Arg Thr Leu Val Val Ala Leu Val He Val Gly He Gly Leu Leu He 
25 30 35 

gac gtc ccc teg ccc get cat tea gee atg ttg tgg tgg gtt ctg gca 259 
Asp Val Pro Ser Pro Ala His Ser Ala Met Leu Trp Trp Val Leu Ala 
40 45 50 

ggt gee acg gca gca get gcg ctg ctg tgc gcg gaa gcg gtg etc ccc 307 
Gly Ala Thr Ala Ala Ala Ala Leu Leu Cys Ala Glu Ala Val Leu Pro 
55 60 65 

caa cgt att cgt gca cga gtt gaa cga tec tgg egg egg cag ttg get 355 
Gin Arg He Arg Ala Arg Val Glu Arg Ser Trp Arg Arg Gin Leu Ala 
™ 75 80 " 85 

get aaa aat ctg gag ctg aat tec agt teg tea gat gat gee cag ttg 403 
Ala Lys Asn Leu Glu Leu Asn Ser Ser Ser Ser Asp Asp Ala Gin Leu 
90 95 100 

ate aca ctg gca act gaa gee ace tea aaa gca tec act tac aca gtg 451 
He Thr Leu Ala Thr Glu Ala Thr Ser Lys Ala Ser Thr Tyr Thr Val 
105 HO 115 

atg ttt ctg ggg cct tac ttt gca gta ttt ttg gee cca ctg aca gtt 499 
Met Phe Leu Gly Pro Tyr Phe Ala Val Phe Leu Ala Pro Leu Thr Val 
120 125 130 

att gee gtt gtc ggc gcg get att tec tgg ccg att gcg ggg ata ctg 547 
He Ala Val Val Gly Ala Ala lie Ser Trp Pro He Ala Gly He Leu 
135 140 145 

tgc etc ggg ttg tgc gtg ata cct ttc gtt att tct tgg gca cag cgc 595 
Cys Leu Gly Leu Cys Val He Pro Phe Val He Ser Trp Ala Gin Arg 
150 155 160 165 

atg ttg aaa ggc get ggc gcg gga tac ggg cga gca tct ggg cag ttg 643 
Met Leu Lys Gly Ala Gly Ala Gly Tyr Gly Arg Ala Ser Gly Gin Leu 
170 175 180 

gca ggc gtg ttt ttg gaa teg gtg cgc aca eta ggc ace acg atg atg 691 
Ala Gly Val Phe Leu Glu Ser Val Arg Thr Leu Gly Thr Thr Met Met 
185 190 195 

». 

ctg aat gee get ggg cag cgc agg cag ate ate aca cag cgc gca gag 739 
Leu Asn Ala Ala Gly Gin Arg Arg Gin He He Thr Gin Arg Ala Glu 
200 205 210 

aat atg cgc tec caa gtg atg tea ttg ctg tac cga aat cag ttg atg 787 
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Asn Met Arg Ser Gin Val Met Ser Leu Leu Tyr Arg Asn Gin Leu Met 
215 220 225 

att ctg gtg acc gac ggc gtg ttt gga gtt gcc acc aca atg gtt get 835 
He Leu Val Thr Asp Gly Val Phe Gly Val Ala Thr Thr Met Val Ala 
230 235 240 245 

gcg gtg ttt gcc att gga gga ttc ttt tea ggc tct ctt act etc ggc 883 
Ala Val Phe Ala He Gly Gly Phe Phe Ser Gly Ser Leu Thr Leu Gly 
250 255 260 

caa get gta gca etc gta ttg ctg gcc agg ctg ctt att gat ccc ate 931 
Gin Ala Val Ala Leu Val Leu Leu Ala Arg Leu Leu He Asp Pro He 
265 270 275 

aac cgc atg ggt cgc acg ttt tac acc ggc atg gca ggc aaa ccc teg 979 
Asn Arg Met Gly Arg Thr Phe Tyr Thr Gly Met Ala Gly Lys Pro Ser 
280 285 290 

ctg ate gcc att gaa aaa gcc etc gcg aca acc ttt act gat cag cca 1027 
Leu He Ala He Glu Lys Ala Leu Ala Thr Thr Phe Thr Asp Gin Pro 
295 300 305 

act caa cag gga cag cgc cac gat ggg gat ctg gtg gtc aac aac ttg 1075 
Thr Gin Gin Gly Gin Arg His Asp Gly Asp Leu Val Val Asn Asn Leu 
310 " 315 320 325 

aag ate gcc cgc gat cac agg gac att gtg cac ggt ate tct ttc age 1123 
Lys He Ala Arg Asp His Arg Asp He Val His Gly He Ser Phe Ser 
330 335 340 

att ccc cgc ggt tec cac ate gcg gtg gta ggt ccc agt ggc get ggt 1171 
He Pro Arg Gly Ser His He Ala Val Val Gly Pro Ser Gly Ala Gly 
345 350 355 

aaa tec tct gtg get eta gcg ttg tec gga ctt tta gag ttt gat ggt 1219 
Lys Ser Ser Val Ala Leu Ala Leu Ser Gly Leu Leu Glu Phe Asp Gly 
360 365 370 

gcg att tec etc ggc ggc cac aac tgt gag atg tta gat ctt cgc gcc 1267 
Ala He Ser Leu Gly Gly His Asn Cys Glu Met Leu Asp Leu Arg Ala 
375 380 385 

tea gtc agt ttc gtg ccc caa tec ccc acg ctg ttt age gga age ate 1315 
Ser Val Ser Phe Val Pro Gin Ser Pro Thr Leu Phe Ser Gly Ser He 
390 395 400 405 

aaa age aat ate gat ctg gcg cgc acg ggt gtt gat tct gat cac ate 1363 
Lys Ser Asn lie Asp Leu Ala Arg Thr Gly Val Asp Ser Asp His He 
410 415 420 

cac gca gca ctt tta ggc gaa gaa etc ccc gcg gac etc aaa gtc ggt 1411 
His Ala Ala Leu Leu Gly Glu Glu Leu Pro Ala Asp Leu Lys Val Gly 
425 430 435 

gaa acc ggc aaa ggt gtc tec ggc ggc caa gca g'ca cgc att tec att 1459 
Glu Thr Gly Lys Gly Val Ser Gly Gly Gin Ala Ala Arg He Ser He 
440 . 445 '450 

gcc cga ggt tta gta aag aat get gcc gtg att gtt etc gac gag gcg 1507 
Ala Arg Gly Leu Val Lys Asn Ala Ala Val He Val Leu Asp Glu Ala 
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acc gca caa etc gac tac acc aac gec cgc cag gtt cga cat ctt gec 1555 
Thr Ala Gin Leu Asp Tyr Thr Asn Ala Arg Gin Val Arg His Leu Ala 
470 475 480 485 

aaa tec ctt gag tgc acg ttg gtt gag ate acc cac cgc cca tea gaa 1603 
Lys Ser Leu Glu Cys Thr Leu Val Glu He Thr His Arg Pro Ser Glu 
490 495 500 

gee etc gat gca gac ttc ate att gtt tta gag gat ggc caa ttg acc 1651 
Ala Leu Asp Ala Asp Phe He He Val Leu Glu Asp Gly Gin Leu Thr 
505 510 515 

atg atg gat aca ccc age aac gtt tec cag cac aat gcg ttt ttc cgc 1699 
Met Met Asp Thr Pro Ser Asn Val Ser Gin His Asn Ala Phe Phe Arg 
520 525 530 

acc get gtg atg gag gaa gaa caa tgatttcccg acttctccaa ttg 174 6 

Thr Ala Val Met Glu Glu Glu Gin 
535 540 



<210> 320 
<211> 541 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Met Arg Ser Leu Leu Arg Asp He Pro Ala Val Gly Trp Leu He Thr 
1 5 10 15 

Ala Thr He Val Val Arg Thr Leu Val Val Ala Leu Val He Val Gly 
20 25 30 

He Gly Leu Leu He Asp Val Pro Ser Pro Ala His Ser Ala Met Leu 
35 40 45 

Trp Trp Val Leu Ala Gly Ala Thr Ala Ala Ala Ala Leu Leu Cys Ala 
50 55 60 

Glu Ala Val Leu Pro Gin Arg He Arg Ala Arg Val Glu Arg Ser Trp 
65 70 75 80 

Arg Arg Gin Leu Ala Ala Lys Asn Leu Glu Leu Asn Ser Ser Ser Ser 
85 90 95 

Asp Asp Ala Gin Leu He Thr Leu Ala Thr Glu Ala Thr Ser Lys Ala 
100 105 110 

Ser Thr Tyr Thr Val Met Phe Leu Gly Pro Tyr Phe Ala Val Phe Leu 
115 120 125 

Ala Pro Leu Thr Val He Ala Val Val Gly Ala Ala He Ser Trp Pro 
130 135 140 

He Ala Gly He Leu Cys Leu Gly Leu Cys Val He Pro Phe Val He 
145 150 155 160 

Ser Trp Ala Gin Arg Met Leu Lys Gly Ala Gly Ala Gly Tyr Gly Arg 
165 170 " ~ 175 
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Ala Ser Gly Gin Leu Ala Gly Val Phe Leu Glu Ser Val Arg Thr Leu 
180 " 185 190 

Gly Thr Thr Met Met Leu Asn Ala Ala Gly Gin Arg Arg Gin He He 
195 200 205 

Thr Gin Arg Ala Glu Asn Met Arg Ser Gin Val Met Ser Leu Leu Tyr 
210 215 220 

Arg Asn Gin Leu Met He Leu Val Thr Asp Gly Val Phe Gly Val Ala 
225 230 235 240 

Thr Thr Met Val Ala Ala Val Phe Ala He Gly Gly Phe Phe Ser Gly 
245 250 255 

Ser Leu Thr Leu Gly Gin Ala Val Ala Leu Val Leu Leu Ala Arg Leu 
260 265 270 

Leu He Asp Pro He Asn Arg Met Gly Arg Thr Phe Tyr Thr Gly Met 
275 280 285 

Ala Gly Lys Pro Ser Leu He Ala He Glu Lys Ala Leu Ala Thr Thr 
290 295 300 

Phe Thr Asp Gin Pro Thr Gin Gin Gly Gin Arg His Asp Gly Asp Leu 
305 310 315 320 

Val Val Asn Asn Leu Lys He Ala Arg Asp His Arg Asp lie Val His 
325 330 335 

Gly He Ser Phe Ser He Pro Arg Gly Ser His He Ala Val Val Gly 
340 345 350 

Pro Ser Gly Ala Gly Lys Ser Ser Val Ala Leu Ala Leu Ser Gly Leu 
355 360 365 

Leu Glu Phe Asp Gly Ala He Ser Leu Gly Gly His Asn Cys Glu Met 
370 375 380 

Leu Asp Leu Arg Ala Ser Val Ser Phe Val Pro Gin Ser Pro Thr Leu 
385 390 395 400 

Phe Ser Gly Ser He Lys Ser Asn He Asp Leu Ala Arg Thr Gly Val 
405 410 415 

Asp Ser Asp His He His Ala Ala Leu Leu Gly Glu Glu Leu Pro Ala 
420 425 ^ 430 

Asp Leu Lys Val Gly Glu Thr Gly Lys Gly Val Ser Gly Gly Gin Ala 
435 440 445 

Ala Arg He Ser He Ala Arg Gly Leu Val Lys Asn Ala Ala Val He 
450 455 460 

Val Leu Asp Glu Ala Thr Ala Gin Leu Asp Tyr Thr Asn Ala Arg Gin 
465 470 475 480 



Val Arg His Leu Ala Lys Ser Leu Glu Cys Thr Leu Val Glu He Thr 
485 490 495 
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His Arg Pro Ser Glu Ala 
500 

Asp Gly Gin Leu Thr Met 
515 

Asn Ala Phe Phe Arg Thr 
530 



Leu Asp Ala Asp Phe lie 
505 

Met Asp Thr Pro Ser Asn 
520 

Ala Val Met Glu Glu Glu 

535 540 
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He Val Leu Glu 
510 

Val Ser Gin His 
525 

Gin 



<210> 321 
<211> 1746 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1723) 
<223> FRXA02074 



<400> 321 

cgggggaagg ccgtgtcgca tgctcgggct agccttggat ctcaagaaga attcgactgg 60 

tttaaagtct gggctttaag tgcagaaagg ttgtggattg atg cgc tec ctg ctt 115 

Met Arg Ser Leu Leu 
1 5 

cgt gat ate cct gcg gtg ggt tgg eta ate ace gcg acg att gtt gtg 163 
Arg Asp He Pro Ala Val Gly Trp Leu He Thr Ala Thr He Val Val 
10 15 20 

cgc acg etc gtt gtt gcg ctg gtc ate gtt ggg ate ggc ttg ctt ate 211 
Arg Thr Leu Val Val Ala Leu Val He Val Gly He Gly Leu Leu He 
25 30 35 

gac gtc ccc teg ccc get cat tea gee atg ttg tgg tgg gtt ctg gca 259 
Asp Val Pro Ser Pro Ala His Ser Ala Met Leu Trp Trp Val Leu Ala 
40 45 50 

ggt gee acg gca gca get gcg ctg ctg tgc gcg gaa gcg gtg etc ccc 307 
Gly Ala Thr Ala Ala Ala Ala Leu Leu Cys Ala Glu Ala Val Leu Pro 
55 60 65 

caa cgt att cgt gca cga gtt gaa cga tec tgg egg egg cag ttg get 355 
Gin Arg He Arg Ala Arg Val Glu Arg Ser Trp Arg Arg Gin Leu Ala 
70 75 80 85 

get aaa aat ctg gag ctg aat tec agt teg tea gat gat gec cag ttg 403 
Ala Lys Asn Leu Glu Leu Asn Ser Ser Ser Ser Asp Asp Ala Gin Leu 
90 95 100 . 

ate aca ctg gca act gaa gec acc tea aaa gca tec act tac aca gtg 451 
He Thr Leu Ala Thr Glu Ala Thr Ser Lys Ala Ser Thr Tyr Thr Val 
105 HO H5 

atg ttt ctg ggg cct tac ttt gca gta ttt ttg gec cca ctg aca gtt 499 
Met Phe Leu Gly Pro Tyr Phe Ala Val Phe Leu Ala Pro Leu Thr Val 
120 125 130 

att gec gtt gtc ggc gcg get att tec tgg ccg att gcg ggg ata ctg 547 
He Ala Val Val Gly Ala Ala lie Ser Trp Pro He Ala Gly He Leu 
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135 140 145 



tgc etc ggg ttg tgc gtg ata cct ttc gtt att tct tgg gca cag cgc 
Cys Leu Gly Leu Cys Val lie Pro Phe Val lie Ser Trp Ala Gin Arg 
150 155 160 165 



595 



atg ttg aaa ggc get ggc gcg gga tac ggg cga gca tct ggg cag ttg 64 3 
Met Leu Lys Gly Ala Gly Ala Gly Tyr Gly Arg Ala Ser Gly Gin Leu 
170 175 180 

gca ggc gtg ttt ttg gaa teg gtg cgc aca eta ggc ace acg atg atg 691 
Ala Gly Val Phe Leu Glu Ser Val Arg Thr Leu Gly Thr Thr Met Met 
185 190 " 195 

ctg aat gec get ggg cag cgc agg cag ate ate aca cag cgc gca gag 739 
Leu Asn Ala Ala Gly Gin Arg Arg Gin lie lie Thr Gin Arg Ala Glu 
200 205 210 

aat atg cgc tec caa gtg atg tea ttg ctg tac cga aat cag ttg atg 787 
Asn Met Arg Ser Gin Val Met Ser Leu Leu Tyr Arg Asn Gin Leu Met 
215 220 225 

att ctg gtg ace gac ggc gtg ttt gga gtt gee ace aca atg gtt get 835 
He Leu Val Thr Asp Gly Val Phe Gly Val Ala Thr Thr Met Val Ala 
230 235 240 245 

gcg gtg ttt gee att gga gga ttc ttt tea ggc tct ctt act etc ggc 883 
Ala Val Phe Ala He Gly Gly Phe Phe Ser Gly Ser Leu Thr Leu Gly 
250 255 260 

caa get gta gca etc gta ttg ctg gee agg ctg ctt att gat ccc ate 931 
Gin Ala Val Ala Leu Val Leu Leu Ala Arg Leu Leu He Asp Pro He 
265 270 275 

aac cgc atg ggt cgc acg ttt tac ace ggc atg gca ggc aaa ccc teg 979 
Asn Arg Met Gly Arg Thr Phe Tyr Thr Gly Met Ala Gly Lys Pro Ser 
280 285 290 

ctg ate gee att gaa aaa gee etc gcg aca ace ttt act gat cag cca 1027 
Leu He Ala He Glu Lys Ala Leu Ala Thr Thr Phe Thr Asp Gin Pro 
295 300 305 

act caa cag gga cag cgc cac gat ggg gat ctg gtg gtc aac aac ttg 1075 
Thr Gin Gin Gly Gin Arg His Asp Gly Asp Leu Val Val Asn Asn Leu 
310 315 m 320 325 

aag ate gee cgc gat cac agg gac att gtg cac ggt ate tct ttc age 1123 
Lys He Ala Arg Asp His Arg Asp He Val His Gly He Ser Phe Ser 
330 335 340 

att ccc cgc ggt tec cac ate gcg gtg gta ggt ccc agt ggc get ggt 1171 
He Pro Arg Gly Ser His He Ala Val Val Gly Pro Ser Gly Ala Gly 
345 350 355 

aaa tec tct gtg get eta gcg ttg tec gga ctt tta gag ttt gat ggt i^ 19 
Lys Ser Ser Val Ala Leu Ala Leu Ser Gly Leu Leu Glu Phe Asp Gly 
360 365 370 

gcg att tec etc ggc ggc cac aac tgt gag atg tta gat ctt cgc gee 1267 
Ala He Ser Leu Gly Gly His Asn Cys Glu Met Leu Asp Leu Arg Ala 
375 ~ 380 385 
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tea gtc agt ttc gtg ccc caa tec ccc acg ctg ttt age gga age ate 1315 
Ser Val Ser Phe Val Pro Gin Ser Pro Thr Leu Phe Ser Gly Ser He 
390 395 400 405 

aaa age aat ate gat ctg gcg cgc acg ggt gtt gat tct gat cac ate 1363 
Lys Ser Asn He Asp Leu Ala Arg Thr Gly Val Asp Ser Asp His He 
410 415 420 

cac gca gca ctt tta ggc gaa gaa etc ccc gcg gac etc aaa gtc ggt 1411 
His Ala Ala Leu Leu Gly Glu Glu Leu Pro Ala Asp Leu Lys Val Gly 
425 430 435 

gaa ace ggc aaa ggt gtc tec ggc ggc caa gca gca cgc att tec att 1459 
Glu Thr Gly Lys Gly Val Ser Gly Gly Gin Ala Ala Arg lie Ser He 
440 445 450 

gee cga ggt tta gta aag aat get gee gtg att gtt etc gac gag gcg 1507 
Ala Arg Gly Leu Val Lys Asn Ala Ala Val He Val Leu Asp Glu Ala 
455 . 460 465 

ace gca caa etc gac tac acc aac gee cgc cag gtt cga cat ctt gee 1555 
Thr Ala Gin Leu Asp Tyr Thr Asn Ala Arg Gin Val Arg His Leu Ala 
470 475 480 485 

aaa tec ctt gag tgc acg ttg gtt gag ate acc cac cgc cca tea gaa 1603 
Lys Ser Leu Glu Cys Thr Leu Val Glu He Thr His Arg Pro Ser Glu 
490 495 " 500 

gee etc gat gca gac ttc ate att gtt tta gag gat ggc caa ttg acc 1651 
Ala Leu Asp Ala Asp Phe He He Val Leu Glu Asp Gly Gin Leu Thr 
505 510 515 

atg atg gat aca ccc age aac gtt tec cag cac aat gcg ttt ttc cgc 1699 
Met Met Asp Thr Pro Ser Asn Val Ser Gin His Asn Ala Phe Phe Arg 
520 525 530 

acc get gtg atg gag gaa gaa caa tgatttcccg acttctccaa ttg 174 6 

Thr Ala Val Met Glu Glu Glu Gin 
535 540 



<210> 322 
<211> 541 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met Arg Ser Leu Leu Arg Asp He Pro Ala Val Gly Trp Leu He Thr 
1 5 10 15 

Ala Thr He Val Val Arg Thr Leu Val Val Ala Leu Val He Val Gly 
20 25 30 

He Gly Leu Leu He Asp Val Pro Ser Pro Ala His Ser Ala Met Leu 
• 35 4 0 4 5 

Trp Trp Val Leu Ala Gly Ala Thr Ala Ala Ala Ala Leu Leu Cys Ala 
50 55 60 

Glu Ala Val Leu Pro Gin Arg He Arg Ala Arg Val Glu Arg Ser Trp 
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65 70 75 80 

Arg Arg Gin Leu Ala Ala Lys Asn Leu Glu Leu Asn Ser Ser Ser Ser 
85 - 90 95 

Asp Asp Ala Gin Leu lie Thr Leu Ala Thr Glu Ala Thr Ser Lys Ala 
100 105 110 

Ser Thr Tyr Thr Val Met Phe Leu Gly Pro Tyr Phe Ala Val Phe Leu 
115 120 125 

Ala Pro Leu Thr Val He Ala Val Val Gly Ala Ala He Ser Trp Pro 
130 135 140 

He Aia Gly He Leu Cys Leu Gly Leu Cys Val He Pro Phe Val lie 
145 ' 150 * 155 160 

Ser Trp Ala Gin Arg Met Leu Lys Gly Ala Gly Ala Gly Tyr Gly Arg 
165 170 175 

Ala Ser Gly Gin Leu Ala Gly Val Phe Leu Glu Ser Val Arg Thr Leu 
180 185 190 

Gly Thr Thr Met Met Leu Asn Ala Ala Gly Gin Arg Arg Gin He He 
195 200 205 

Thr Gin Arg Ala Glu Asn Met Arg Ser Gin Val Met Ser Leu Leu Tyr 
210 215 220 

Arg Asn Gin Leu Met He Leu Val Thr Asp Gly Val Phe Gly Val Ala 
225 230 235 240 

Thr Thr Met Val Ala Ala Val Phe Ala He Gly Gly Phe Phe Ser Gly 
245 250 255 

Ser Leu Thr Leu Gly Gin Ala Val Ala Leu Val Leu Leu Ala Arg Leu 
260 ' 265 270 

Leu He Asp Pro He Asn Arg Met Gly Arg Thr Phe Tyr Thr Gly Met 
275 280 285 

Ala Gly Lys Pro Ser Leu He Ala He Glu Lys Ala Leu Ala Thr Thr 
290 ^ 295 300 

Phe Thr Asp Gin Pro Thr Gin Gin Gly Gin Arg His Asp Gly Asp Leu 
305 310 315 320 

Val Val Asn Asn Leu Lys He Ala Arg Asp His Arg Asp He Val His 
325 330 335 

Gly He Ser Phe Ser He Pro Arg Gly Ser His He Ala Val Val Gly 
340 345 350 

Pro Ser Gly Ala Gly Lys Ser Ser Val Ala Leu Ala Leu Ser Gly Leu 
355 360 365 

ft 

Leu Glu Phe Asp Gly Ala He Ser Leu Gly Gly His Asn Cys Glu Met 
370 * 375 380 

Leu Asp Leu Arg Ala Ser Val Ser Phe Val Pro Gin Ser Pro Thr Leu 
385 390 395 400 
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Phe Ser Gly Ser He Lys Ser Asn He Asp Leu Ala Arg Thr Gly Val 
405 410 415 

Asp Ser Asp His He His Ala Ala Leu Leu Gly Glu Glu Leu Pro Ala 
420 425 430 

Asp Leu Lys Val Gly Glu Thr Gly Lys Gly Val Ser Gly Gly Gin Ala 
435 440 445 

Ala Arg He Ser He Ala Arg Gly Leu Val Lys Asn Ala Ala Val He 
450 455 460 

Val Leu Asp Glu Ala Thr Ala Gin Leu Asp Tyr Thr Asn Ala Arg Gin 
^65 470 475 480 

Val Arg His Leu Ala Lys Ser Leu Glu Cys Thr Leu Val Glu He Thr 
485 490 495 

His Arg Pro Ser Glu Ala Leu Asp Ala Asp Phe He He Val Leu Glu 
500 505 510 

Asp Gly Gin Leu Thr Met Met Asp Thr Pro Ser Asn Val Ser Gin His 
515 520 525 



Asn Ala Phe Phe Arg Thr Ala Val Met Glu Glu Glu Gin 
530 535 540 



<210> 323 
<211> 1527 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1504) 
<223> RXA02095 

<400> 323 

ctctcttggt cctctcccca cccattttta agtactcaag acccttccaa cagaaaggat 60 

tactccccca acaggctcaa aaatactgaa aggctcacgc atg aaa act gag caa 115 

Met Lys Thr Glu Gin 

1 5 

tec caa aaa gca caa tta gec cct aag aaa gca cct gaa aag cca caa 163 

Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala Pro Glu Lys Pro Gin 

10 15 ~ 20 

cgc ate cgc caa ctt att tec gtg gcg tgg cag cga cct tgg etc ace 211 
Arg He Arg Gin Leu He Ser Val Ala Trp Gin Arg Pro Trp Leu Thr 
25 30 35 

tea ttc acc gta ate age get tta get gca acg ttg ttt gaa ctt aca 259 
Ser Phe Thr Val He Ser Ala Leu Ala Ala Thr Leu Phe Glu Leu Thr 
40 45 50 

ctt cct ctt ttg acc ggt ggc gec ate gat ate gcg etc gga aat acc 307 
Leu Pro Leu Leu Thr Gly Gly Ala He Asp He Ala Leu Gly Asn Thr 
55 60 65 
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gga gat act 

Gly Asp Thr 
70 

tta age gtg 

Leu Ser Val 



ctt cgc tat 
Leu Arg Tyr 



age atg ggg 
Ser Met Gly 
120 

cag aac etc 
Gin Asn Leu 
135 

gtc agt egg 
Val Ser Arg 
150 

atg ttg ccg 
Met Leu Pro 



gtg ate atg 
Val He Met 



ttg gtg cct 
Leu Val Pro 
200 

ttt gcg tec 
Phe Ala Ser 
215 

cat gtg gaa 
His Val Glu 
230 

cag gaa gac 
Gin Glu Asp 



ttt gee cag 
Phe Ala Gin 



atg gtt gag 
Met Val Glu 
280 

ggt ggc tat 
Gly Gly Tyr 
295 



tta acc act 
Leu Thr Thr 
75 

ttg acc age 
Leu Thr Ser 
90 

gee agt caa 
Ala Ser Gin 
105 

gta cag cat 
Val Gin His 



gat ggg cca 
Asp Gly Pro 



tec att teg 
Ser He Ser 
155 

atg ttg ate 
Met Leu He 
170 

ctg get att 
Leu Ala He 
185 

ttg ctg ttg 
Leu Leu Leu 



acg tgg teg 
Thr Trp Ser 



gaa act gtc 
Glu Thr Val 
235 

cgc gag acc 
Arg Glu Thr 
250 

cgc atg cgc 
Arg Met Arg 
265 

cag ctt ccg 
Gin Leu Pro 



ttg gee atg 
Leu Ala Met 



gac ctg ctg 
Asp Leu Leu 



gtc att gec 
Val lie Ala 



ttt gga egg 
Phe Gly Arg 
110 

gat gtc egg 
Asp Val Arg 
125 

ggt cag gac 
Gly Gin Asp 
140 

gat ate aac 
Asp He Asn 



gga aat gtg 
Gly Asn Val 



tec ccg ccg 
Ser Pro Pro 
190 

tgg gee gtg 
Trp Ala Val 
205 

gee cag caa 
Ala Gin Gin 
220 

acg ggt ate 
Thr Gly He 



gac aaa ttg 
Asp Lys Leu 



act gca cgt 
Thr Ala Arg 
270 

cag ctt get 
Gin Leu Ala 
285 

act ggt cac 
Thr Gly His 
300 



gac egg ttc 
Asp Arg Phe 
80 

ctt ate gtg 
Leu He Val 
95 

cga tac acc 
Arg Tyr Thr 



ctt aaa acg 
Leu Lys Thr 



tct att cgc 
Ser He Arg 
145 

atg gtg caa 
Met Val Gin 
160 

gtc aag ctt 
Val Lys Leu 
175 

ctg acc ate 
Leu Thr He 



gee tat teg 
Ala Tyr Ser 



aag get gcg 
Lys Ala Ala 
225 

cgc gtg gtc 
Arg Val Val 
240 

gat etc acc 
Asp Leu Thr 
255 

ctg acg gca 
Leu Thr Ala 



ttg gtg gtc 
Leu Val Val 



ate acg gtg 
He Thr Val 
305 



act ccg agt 
Thr Pro Ser 



ctt etc gcg 
Leu Leu Ala 

100 

gca ggc aag 
Ala Gly Lys 
115 

atg cgc tea 
Met Arg Ser 
130 

aca ggc caa 
Thr Gly Gin 



age ctt gtg 
Ser Leu Val 



gtg etc act 
Val Leu Thr 
180 

ate get gca 
He Ala Ala 
195 

cga aaa gcg 
Arg Lys Ala 
210 

gat ctg acc 
Asp Leu Thr 



aag gca ttt 
Lys Ala Phe 



gca cgt gag 
Ala Arg Glu 
260 

aag ttc ate 
Lys Phe He 
275 

aac att gtt 
Asn He Val 
290 

ggc acg ttt 
Gly Thr Phe 



gga 355 
Gly 
85 

ttg 403 
Leu 



etc 451 
Leu 



ttg 499 
Leu 



gta 547 
Val 



gcg 595 

Ala 

165 

ttg 643 
Leu 



gtg 691 
Val 



ctt 739 
Leu 



act 787 
Thr 



gcg 835 

Ala 

245 

tta 883 
Leu 



ccc 931 
Pro 



ggc 97 9 
Gly 



gtg 1027 
Val 
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gcg ttt tct tec tat etc act age ttg teg gcg gtg get agg tec ctg 1075 
Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala Val Ala Arg Ser Leu 
31 0 315 320 325 

teg ggc atg etc atg cgc gtg cag ttg gcg ctg tct tct gtg gag cgc 1123 
Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu Ser Ser Val Glu Arg 
330 335 340 

ate ttt gaa gtc att gat ctt cag cct gaa cgc acc gat cct gca cac 1171 
He Phe Glu Val He Asp Leu Gin Pro Glu Arg Thr Asp Pro Ala His 
345 350 355 

ccc ctg tea ctt ccc gac act ccc ctg ggt ctg teg ttc aac aac gta 1219 
Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu Ser Phe Asn Asn Val 
360 365 ~ 370 

gat ttc cgt ggg att etc aac ggt ttt gag ctg ggt gtt cag gee ggt 1267 
Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu Gly Val Gin Ala Gly 
375 380 385 

gaa acc gtt gtg ttg gtg ggc cct cca ggt tea ggc aag acc atg get 1315 
Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser Gly Lys Thr Met Ala 
390 395 400 405 

gtg cag ctt get gga aac ttt tat caa cca gac age ggc cac ate gee 1363 
Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp Ser Gly His He Ala 
410 415 420 

ttt gat age aac ggc cat cgc act cgc ttc gac gac etc acc cac age 1411 
Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp Asp Leu Thr His Ser 
425 430 435 

gat ate cgc agg aat etc ate gcg gtt ttt gat gag ccg ttc ttg tac 1459 
Asp He Arg Arg Asn Leu He Ala Val Phe Asp Glu Pro Phe Leu Tyr 
440 445 * 450 

tec tec tec ata ccg' cga gaa cat etc gat ggg ttt gga tgt cag 1504 
Ser Ser Ser He Pro Arg Glu His Leu Asp Gly Phe Gly Cys Gin 
455 460 465 

tgatgagcag atcgaacacg cag 1527 

<210> 324 
<211> 468 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met Lys Thr Glu Gin Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala 
1 5 10 15 

Pro Glu Lys Pro Gin Arg He Arg Gin Leu He Ser Val Ala Trp Gin 
20 .25 30 

Arg Pro Trp Leu Thr Ser Ptte Thr Val He Ser Ala Leu Ala Ala Thr 
35 40 45 

Leu Phe Glu Leu Thr Leu Pro Leu Leu Thr Gly Gly Ala He Asp He 
50 55 60 
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Ala Leu Gly Asn Thr Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg 
65 70 75 80 

Phe Thr Pro Ser Gly Leu Ser Val Leu Thr Ser Val He Ala Leu He 
85 90 95 

Val Leu Leu Ala Leu Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr 
100 105 110 

Thr Ala Gly Lys Leu Ser Met Gly Val Gin His Asp Val Arg Leu Lys 
115 120 125 

Thr Met Arg Ser Leu Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser He 
130 135 140 

Arg Thr Gly Gin Val Val Ser Arg Ser He Ser Asp He Asn Met Val 
145 150 155 160 

Gin Ser Leu Val Ala Met Leu Pro Met Leu lie Gly Asn Val Val Lys 
165 170 175 

Leu Val Leu Thr Leu Val He Met Leu Ala lie Ser Pro Pro Leu Thr 
180 185 190 

He lie Ala Ala Val Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr 
195 ,200 205 

Ser Arg Lys Ala Leu Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala 
210 "* 215 220 

Ala Asp Leu Thr Thr His Val Glu Glu Thr Val Thr Gly lie Arg Val 
225 230 235 240 

Val Lys Ala Phe Ala Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu 
245 250 255 

Thr Ala Arg Glu Leu Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr 
260 265 270 

Ala Lys Phe lie Pro Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val 
275 280 285 

Val Asn lie Val Gly Gly Gly Tyr Leu Ala Met Thr Gly His lie Thr 
290 295 300 

Val Gly Thr Phe Val Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala 
305 310 315 320 

Val Ala Arg Ser Leu Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu 
325 330 335 

Ser Ser Val Glu Arg lie Phe Glu Val lie Asp Leu Gin Pro Glu Arg 
340 345 350 

Thr Asp Pro Ala His Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu 
355 , 360 365 

Ser Phe Asn Asn Val Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu 
370 375 380 

Gly Val Gin Ala Gly Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser 
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385 390 395 400 

Gly Lys Thr Met Ala Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp 
405 410 " .415 

Ser Gly His lie Ala Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp 
420 425 430 

Asp Leu Thr His Ser Asp He Arg Arg Asn Leu He Ala Val Phe Asp 
435 440 445 

Glu Pro Phe Leu Tyr Ser Ser Ser He Pro Arg Glu His Leu Asp Gly 
450 455 460 

Phe Gly Cys Gin 
465 



<210> 325 
<211> 905 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (882) 
<223> RXA02225 

<400> 325 

caa act gag gag cgc ttt ggc gca gcg get gat gaa gec ttg gca ate 48 

Gin Thr Glu Glu Arg Phe Gly Ala Ala Ala Asp Glu Ala Leu Ala He 

1 5 10 15 

atg ttg aag gaa get cgt ctg cag teg ttg ctg act ttt gtg cgc caa 96 
Met Leu Lys Glu Ala Arg Leu Gin Ser Leu Leu Thr Phe Val Arg Gin 
20 25 30 

ctt gtc cca gcg gtg ttt tct gtg ggt ctt ttg get tat gcg tea ctg 144 
Leu Val Pro Ala Val Phe Ser Val Gly Leu Leu Ala Tyr Ala Ser Leu 
35 40 45 

ttg get ttt gac ggt gac ata act ggt ggt gag atg ate teg gtg acg 192 
Leu Ala Phe Asp Gly Asp He Thr Gly Gly Glu Met He Ser Val Thr 
50 55 60 

ttg ctg gtg cca cct teg ttg act gtg ttg ggt gtg teg ctt ggc atg 240 
Leu Leu Val Pro Pro Ser Leu Thr Val Leu Gly Val Ser Leu Gly Met 
65 70 75 80 

atg aca gag att tgg get agg gga cag get teg aca aaa agg gtc caa 288 
Met Thr Glu He Trp Ala Arg Gly Gin Ala Ser Thr Lys Arg Val Gin 
85 90 95 

aac tta gtc act gaa ctg gat aag gcg gec get gag cca cga cct cag 336 
Asn Leu Val Thr Glu Leu Asp Lys Ala Ala Ala Glu Pro Arg Pro Gin 
100 105 HO 

cct gec ace ttt gaa ttt gaa gag ggg ate acg gtg tgg gat cct teg 384 
Pro Ala Thr Phe Glu Phe Glu Glu Gly He Thr Val Trp Asp Pro Ser 
115 120 125 
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aca cct gag gca cgc gat gtg att gat egg gag ttg gag gcg ctt cag 432 
Thr Pro Glu Ala Arg Asp Val lie Asp Arg Glu Leu Glu Ala Leu Gin 
130 135 140 

gtt cgc gaa gat gtc att gtg get cct cac cgc gtc age gtg ttt gaa 480 
Val Arg Glu Asp Val He Val Ala Pro His Arg Val Ser Val Phe Glu 
145 150 155 160 

ggt gtg ctg aag gat aat ttg aat ccg atg ggc act ate gca ccg gag 528 
Gly Val Leu Lys Asp Asn Leu Asn Pro Met Gly Thr He Ala Pro Glu 
165 170 175 

atg ctg cgc get get ctt cat get gca agt tgt gag gac ate ttg age 576 
Met Leu Arg Ala Ala Leu His Ala Ala Ser Cys Glu Asp He Leu Ser 
180 185 190 

cga ttg ggt get gat ctg aac atg ccg ggg gag ttt gag ctt cca gat 624 
Arg Leu Gly Ala Asp Leu Asn Met Pro Gly Glu Phe Glu Leu Pro Asp 
195 200 " 205 

ace ttg ate ggc gag gec gga ttg aat etc tec ggt ggc caa cgc cag 672 
Thr Leu He Gly Glu Ala Gly Leu Asn Leu Ser Gly Gly Gin Arg Gin 
210 215 220 

agg att get ttg gca cga ttc ttg get gtt gat cct gag gtg etc att 720 
Arg He Ala Leu Ala Arg Phe Leu Ala Val Asp Pro Glu Val Leu He 
225 230 235 240 

ttg gat gaa ccg ace acg ggg ttg gat gcg gtg acc ctg gat gaa gtg 768 
Leu Asp Glu Pro Thr Thr Gly Leu Asp Ala Val Thr Leu Asp Glu Val 
245 250 255 

gca cat cgc gtc gaa aag ctt cgt cga ggc egg aaa acc gtc gtc att 816 
Ala His Arg Val Glu Lys Leu Arg Arg Gly Arg Lys Thr Val Val He 
260 265 ' ~ 270 

acg teg aac ccg acg tgg cac ggc gtc gca aag cag atg caa tct gat 8 64 
Thr Ser Asn Pro Thr Trp His Gly Val Ala Lys Gin Met Gin Ser Asp 
275 280 285 

ttt teg gaa ggg gtg aag tagatggege ageatgageg cgt 905 
Phe Ser Glu Gly Val Lys 
290 



<210> 326 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Gin Thr Glu Glu Arg Phe Gly Ala Ala Ala Asp Glu Ala Leu Ala He 
1 5 10 15 

Met Leu Lys Glu Ala Arg Leu Gin Ser Leu Leu Thr Phe Val Arg Gin 
20 25 30 

Leu Val Pro Ala Val Phe Ser Val Gly Leu Leu Ala Tyr Ala Ser Leu 
35 40 45 

Leu Ala Phe Asp Gly Asp He Thr Gly Gly Glu Met He Ser Val Thr 
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50 55 60 

Leu Leu Val Pro Pro Ser Leu Thr Val Leu Gly Val Ser Leu Gly Met 
65 70 75 80 

Met Thr Glu He Trp Ala Arg Gly Gin Ala Ser Thr Lys Arg Val Gin 
85 90 95 

Asn Leu Val Thr Glu Leu Asp Lys Ala Ala Ala Glu Pro Arg Pro Gin 
100 105 no 

Pro Ala Thr Phe Glu Phe Glu Glu Gly He Thr Val Trp Asp Pro Ser 
115 120 125 

Thr Pro Glu Ala Arg Asp Val lie Asp Arg Glu Leu Glu Ala Leu Gin 
13 ° 135 140 

Val Arg Glu Asp Val He Val Ala Pro His Arg Val Ser Val Phe Glu 
145 150 155 160 

Gly Val Leu Lys Asp Asn Leu Asn Pro Met Gly Thr He Ala Pro Glu 
165 170 175 

Met Leu Arg Ala Ala Leu His Ala Ala Ser Cys Glu Asp He Leu Ser 
180 185 190 

Arg Leu Gly Ala Asp Leu Asn Met Pro Gly Glu Phe Glu Leu Pro Asp 
195 200 205 

Thr Leu He Gly Glu Ala Gly Leu Asn Leu Ser Gly Gly Gin Arg Gin 
210 215 220 

Arg He Ala Leu Ala Arg Phe Leu Ala Val Asp Pro Glu Val Leu He 
225 230 235 240 

Leu Asp Glu Pro Thr Thr Gly Leu Asp Ala Val Thr Leu Asp Glu Val 
245 250 255 

Ala His Arg Val Glu Lys Leu Arg Arg Gly Arg Lys Thr Val Val He 
260 265 270 

Thr Ser Asn Pro Thr Trp His Gly Val Ala Lys Gin Met Gin Ser Asp 
275 280 285 

Phe Ser Glu Gly Val Lys 
290 



<210> 327 
<211> 1050 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA02253 

<400> 327 

tgaggacatt tcccaagtga aaggcttcgg cccgaaactt gcggaggctg tctatgaagg 60 
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tcttcacgcg tcaaaataag tagatcgcta ggatgtaacc atg att caa tec act 115 

Met He Gin Ser Thr 

1 5 

ggg gtc acg cac act gat aag tct gca caa gaa aat cct gtg aag tac 163 

Gly Val Thr His Thr Asp Lys Ser Ala Gin Glu Asn Pro Val Lys Tyr 

10 15 20 

agg gac aat ttc aca cct gtc ate ate acc ggt atg tea ggc gca ggt 211 

Arg Asp Asn Phe Thr Pro Val He He Thr Gly Met Ser Gly Ala Gly 

25 30 35 

ctg age aca gca gec cga gtc etc gaa gac ttg ggt tgg tat gtg gcg 259 

Leu Ser Thr Ala Ala Arg Val Leu Glu Asp Leu Gly Trp Tyr Val Ala 
40 4 5 50 

cac aat att cca cca cag ate ate ctg gaa tta att gat atg tgc get 307 

His Asn He Pro Pro Gin He lie Leu Glu Leu lie Asp Met Cys Ala 
55 60 65 

egg gaa gat tct ccc gtc gac aaa gtt gca gtc gtg tgc gat gtg cgc 355 

Arg Glu Asp Ser Pro Val Asp Lys Val Ala Val Val Cys Asp Val Arg 

70 75 80 85 

tec cgt gaa ttc cgc gga age etc acc cag gtt gtt tea gag ctg cgt 403 

Ser Arg Glu Phe Arg Gly Ser Leu Thr Gin Val Val Ser Glu Leu Arg 

90 ~ 95 100 

gat aag cag etc gat ccc acg gtg tta ttt ctg gaa gca cgc gat gag 451 

Asp Lys Gin Leu Asp Pro Thr Val Leu Phe Leu Glu Ala Arg Asp Glu 

105 110 115 

gtg ctg ate aag cga ttc gat aat gtg cgc cgc acc cat cct ttg cag 499 

Val Leu He Lys Arg Phe Asp Asn Val Arg Arg Thr His Pro Leu Gin 
120 125 " 130 

ggc age caa acc ctt cag gtg ggt att gaa cgt gaa cga acc gtg ctg 547 

Gly Ser Gin Thr Leu Gin Val Gly He Glu Arg Glu Arg Thr Val Leu 
135 140 145 

tct cct gtg aag gaa gac get tea gtg gtc ate gat acc teg gat ctg 595 

Ser Pro Val Lys Glu Asp Ala Ser Val Val He Asp Thr Ser Asp Leu 

150 155 160 165 

tec gtg cat gat ttg cgc cgc gee ate gaa tec teg ttt agg aca ate 643 

Ser Val His Asp Leu Arg Arg Ala lie Glu Ser Ser Phe Arg Thr lie 

170 175 180 

gee acg cgc acc cag cac gtc acc att gaa tea ttc ggt ttc aaa cac 691 

Ala Thr Arg Thr Gin His Val Thr lie Glu Ser Phe Gly Phe Lys His 

185 190 195 

ggc tea cca cgc gac gec gac ttt gtt gtg gac gtg cgt ttc ttg ccg 739 

Gly Ser Pro Arg Asp Ala Asp Phe Val Val Asp Val Arg Phe Leu Pro 
200 " * " 205 210 

aac cca ttc tgg gtt cca gag ctg cgc cca ttt agg gga gtg gac aag 787 

Asn Pro Phe Trp Val Pro Glu Leu Arg Pro Phe Arg Gly Val Asp Lys 
215 220 225 

cca gta tct gac tat gtg etc tec caa aaa ggc gca gaa gaa ttt ttg 835 
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Pro Val Ser Asp Tyr Val Leu Ser Gin Lys Gly Ala Glu Glu Phe Leu 
230 235 240 245 

aac aac ttt gtg gac atg etc aaa gac atg ctt ccg gga tac cgc cac 883 
Asn Asn Phe Val Asp Met Leu Lys Asp Met Leu Pro Gly Tyr Arg His 
250 255 A 260 

gaa gga aaa aac ttc ate aca ate ggt gtc ggc tgc acc ggt gga cac 931 
Glu Gly Lys Asn Phe He Thr He Gly Val Gly Cys Thr Gly Gly His 
265 270 275 

cac aga tea gtt gcg gtg tct gaa gaa eta gec aaa aga ate gca gat 979 
His Arg Ser Val Ala Val Ser Glu Glu Leu Ala Lys Arg He Ala Asp 
280 285 290 

cag acc acg etc gac gtg tct gta gta cac cgc gat att aac cgc cac 1027 
Gin Thr Thr Leu Asp Val Ser Val Val His Arg Asp He Asn Arg His 
295 300 305 

taggaaaggg gecaactaat tga 1050 



<210> 328 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<40'0> 328 

Met He Gin Ser Thr Gly Val Thr His Thr Asp Lys Ser Ala Gin Glu 
15 10 15 

Asn Pro Val Lys Tyr Arg Asp Asn Phe Thr Pro Val He He Thr Gly 
20 25 30 

Met Ser Gly Ala Gly Leu Ser Thr Ala Ala Arg Val Leu Glu Asp Leu 
35 40 45 

Gly Trp Tyr Val. Ala His Asn He Pro Pro Gin He He Leu Glu Leu 
50 55 60 

lie Asp Met Cys Ala Arg Glu Asp Ser Pro Val Asp Lys Val Ala Val 
65 70 75 80 

Val Cys Asp Val Arg Ser Arg Glu Phe Arg Gly Ser Leu Thr Gin Val 
85 90 95 

Val Ser Glu Leu Arg Asp Lys Gin Leu Asp Pro Thr Val Leu Phe Leu 
100 105 110 

Glu Ala Arg Asp Glu Val Leu He Lys Arg Phe Asp Asn Val Arg Arg 
115 120 125 

Thr His Pro Leu Gin Gly Ser Gin Thr Leu Gin Val Gly He Glu Arg 
130 135 140 

Glu Arg Thr Val Leu Ser Pro Val Lys Glu Asp Ala Ser Val Val He 
145 150 155 160 

Asp Thr Ser Asp Leu Ser Val His Asp Leu Arg Arg Ala He Glu Ser 
165 . 170 ' 175 
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Ser Phe Arg Thr He Ala Thr Arg Thr Gin His Val Thr He Glu Ser 
180 185 190 

Phe Gly Phe Lys His Gly Ser Pro Arg Asp Ala Asp Phe Val Val Asp 
195 J 200 205 

Val Arg Phe Leu Pro Asn Pro Phe Trp Val Pro Glu Leu Arg Pro Phe 
210 215 220 

Arg Gly Val Asp Lys Pro Val Ser Asp Tyr Val Leu Ser Gin Lys Gly 
225 230 235 240 

Ala Glu Glu Phe Leu Asn Asn Phe Val Asp Met Leu Lys Asp Met Leu 
245 250 255 

Pro Gly Tyr Arg His Glu Gly Lys Asn Phe He Thr He Gly Val Gly 
260 265 270 

Cys Thr Gly Gly His His Arg Ser Val Ala Val Ser Glu Glu Leu Ala 
275 280 285 

Lys Arg He Ala Asp Gin Thr Thr Leu Asp Val Ser Val Val His Arg 
290 295 300 



Asp He Asn Arg His 
305 



<210> 329 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXN01881 

<400> 329 

accggccctg cggcctcaac cgccgaccag cgcggcgcac acattttgac tgtttcataa 60 

taaagacaaa cttaagtatc ggagtcgaag aaaaaccaca atg gcc aat ctg att 115 

Met Ala Asn Leu He 
1 5 

aat etc gag aac gtc tec aaa acc tgg gga tta aaa acg ctt etc gac 163 
Asn Leu Glu Asn Val Ser Lys Thr Trp Gly Leu Lys Thr Leu Leu Asp 
10 15 20 

ggt gtc tec tta ggt gtt caa acc ggc gac cgc att ggc gtc gtc ggc 211 
Gly Val Ser Leu Gly Val Gin Thr Gly Asp Arg He Gly Val Val Gly 
25 30 35 

etc aat ggt ggc gga aaa acc acc ctg ctg gaa gta ctt act ggc ate 259 
Leu Asn Gly Gly Gly Lys Thr Thr Leu Leu Glu Val Leu Thr Gly He 
40 ' 45 50 

gaa aag ccg gat cag ggc cgt gtg tct cac aac tct gac ctg cgc atg 307 
Glu Lys Pro Asp Gin Gly Arg Val Ser His Asn Ser Asp Leu Arg Met 
55 60 65 
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get gtg gtg acg cag cgt get gaa etc aat gat gac gac ace gtc get 355 
Ala Val Val Thr Gin Arg Ala Glu Leu Asn Asp Asp Asp Thr Val Ala 
70 75 80 " 85 

gac gtg gtg ctt gga cct ttg ggt ttg gaa gtt ttc gaa tgg gca tea 403 
Asp Val Val Leu Gly Pro Leu Gly Leu Glu Val Phe Glu Trp Ala Ser 
90 95 ' 100 

aac gee acg gtg cgc gac gtc etc ggt ggc ttg ggc att gtc gat ctt 4 51 
Asn Ala Thr Val Arg Asp Val Leu Gly Gly Leu Gly lie Val Asp Leu 
105 HO " 115 

ggc ctt gac acc aag gtg ggc aaa cct ttt ccg gtg ggc gaa gcg ccg 4 99 
Gly Leu Asp Thr Lys Val Gly Lys Pro Phe Pro Val Gly Glu Ala Pro 
120 125 130 

acg cac caa cct ggc cgc cgc get ggt teg cga cct tgacctgatc 545 
Thr His Gin Pro Gly Arg Arg Ala Gly Ser Arg Pro 
135 140 * 145 

gtgctcgacg age 553 



<210> 330 

<211> 145 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 330 

Met Ala Asn Leu lie Asn Leu Glu Asn Val Ser Lys Thr Trp Gly Leu 
1 5 10 J 15 

Lys Thr Leu Leu Asp Gly Val Ser Leu Gly Val Gin Thr Gly Asp Arg 
20 25 30 

He Gly Val Val Gly Leu Asn Gly Gly Gly Lys Thr Thr Leu Leu Glu 
35 40 45 

Val Leu Thr Gly He Glu Lys Pro Asp Gin Gly Arg Val Ser His Asn 
50 55 60 

Ser Asp Leu Arg Met Ala Val Val Thr Gin Arg Ala Glu Leu Asn Asp 
65 70 75 80 

Asp Asp Thr Val Ala Asp Val Val Leu Gly Pro Leu Gly Leu Glu Val 
85 90 ' 95 

Phe Glu Trp Ala Ser Asn Ala Thr Val Arg Asp Val Leu Gly Gly Leu 
100 105 110 

Gly lie Val Asp Leu Gly Leu Asp Thr Lys Val Gly Lys Pro Phe Pro 
115 120 " 125 

Val Gly Glu Ala Pro Thr His Gin Pro Gly Arg Arg Ala Gly Ser Arg 
130 135 140 

Pro 
145 



<210> 331 
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<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> FRXA01881 

<400> 331 

accggccctg cggcctcaac cgccgaccag cgcggcgcac acattttgac tgtttcataa 60 

taaagacaaa cttaagtatc ggagtcgaag aaaaaccaca atg gcc aat ctg att 115 

Met Ala Asn Leu lie 
1 5 

aat etc gag aac gtc tec aaa acc tgg gga tta aaa acg' ctt etc gac 163 
Asn Leu Glu Asn Val Ser Lys Thr Trp Gly Leu Lys Thr Leu Leu Asp 
10 J 15 20 

ggt gtc tec tta ggt gtt caa acc ggc gac cgc att ggc gtc gtc ggc 211 
Gly Val Ser Leu Gly Val Gin Thr Gly Asp Arg He Gly Val Val Gly 
25 30 35 

etc aat ggt ggc gga aaa acc acc ctg ctg gaa gta ctt act ggc ate 259 
Leu Asn Gly Gly Gly Lys Thr Thr Leu Leu Glu Val Leu Thr Gly He 
40 45 50 

gaa aag ccg gat cag ggc cgt gtg tct cac aac tct gac ctg cgc atg 307 
Glu Lys Pro Asp Gin Gly Arg Val Ser His Asn Ser Asp Leu Arg Met 
55 60 65 

get gtg gtg acg cag cgt get gaa etc aat gat gac gac acc gtc get 355 
Ala Val Val Thr Gin Arg Ala Glu Leu Asn Asp Asp Asp Thr Val Ala 
70 75 80 85 

gac gtg gtg ctt gga cct ttg ggt ttg gaa gtt ttc gaa tgg gca tea 403 
Asp Val Val Leu Gly Pro Leu Gly Leu Glu Val Phe Glu Trp Ala Ser 
90 95 100 

aac gcc acg gtg cgc gac gtc etc ggt ggc ttg ggc att gtc gat ctt 451 
Asn Ala Thr Val Arg Asp Val Leu Gly Gly Leu Gly He Val Asp Leu 
105 110 115 

ggc ctt gac acc aag gtg ggg caa acc ttt tec ggt ggg cga age gcc 4 99 
Gly Leu Asp Thr Lys Val Gly Gin Thr Phe Ser Gly Gly Arg Ser Ala 
120 * ^ 125 130 

gac gca cca acc tgg ccg ccg cgc tgg ttc gcg acc ttg acc 541 
Asp Ala Pro Thr Trp Pro Pro Arg Trp Phe Ala Thr Leu Thr 
135 140 145 

tgatcgtgct cgacgagccc acc 564 



<210> 332 
<211> 147 
<212> PRT 

<213> Corynebacterium 
<400> 332 



glutamicum 
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Met Ala Asn Leu lie Asn Leu Glu Asn Val Ser Lys Thr Trp Gly Leu 
1 5 io 15 

Lys Thr Leu Leu Asp Gly Val Ser Leu Gly Val Gin Thr Gly Asp Arq 
20 25 30 

He Gly Val Val Gly Leu Asn Gly Gly Gly Lys Thr Thr Leu Leu Glu ' 
35 40 45 . 

Val Leu Thr Gly He Glu Lys Pro Asp Gin Gly Arg Val Ser His Asn 
50 55 60 

Ser Asp Leu Arg Met Ala Val Val Thr Gin Arg Ala Glu Leu Asn Asp 
65 70 75 80 

Asp Asp Thr Val Ala Asp Val Val Leu Gly Pro Leu Gly Leu Glu Val 
85 90 - 95 

Phe Glu Trp Ala Ser Asn Ala Thr Val Arg Asp Val Leu Gly Gly Leu 
100 105 no 

Gly He Val Asp Leu Gly Leu Asp Thr Lys Val Gly Gin Thr Phe Ser 
115 120 125 

Gly Gly Arg Ser Ala Asp Ala Pro Thr Trp Pro Pro Arg Trp Phe Ala 
I 30 135 i 4 o 

Thr Leu Thr 
145 



<210> 333 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (790) 

<223> RXA00526 



<400> 333 

ggtggagcag gcggcggctc cttttagtcc tgcggcccct tttgaccctg cagcccctgc 60 

cgtttctgcc aagcaaaccg tgggccaggt gatttagcct atg age etc ate gaa 115 

Met Ser Leu He Glu 
1 5 

atg cga aat att gtc aag ace tac aac att gga tct gaa ggt gaa etc 163 
Met Arg Asn He Val Lys Thr Tyr Asn He Gly Ser Glu Gly Glu Leu 
10 -15 20 

ace gtg ttg cac ggt gtg gat ttc cat gtg gac cgt ggc gaa ttc gtg 211 
Thr Val Leu His Gly Val Asp Phe His Val Asp Arg Gly Glu Phe Val 
. 25 30 35 

teg gtt gtg ggt acg tec ggc tea ggt aaa tea acg atg atg aac ate 259 
Ser Val Val Gly Thr Ser Gly Ser Gly Lys Ser Thr Met Met Asn He 
40 45 50 

att ggg ttg ttg gat aag cca act gat ggc acg tac acc ttg gat ggc 307 
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lie Gly Leu Leu Asp Lys Pro Thr Asp Gly Thr Tyr Thr Leu Asp Gly 
55 60 65 

gtg gat gtg ttg gat ate age gat gat get ttg gcg age cac cgc get 355 
Val Asp Val Leu Asp lie Ser Asp Asp Ala Leu Ala Ser His Arg Ala 
70 75 80 85 

aaa teg att ggt ttt gtg ttt cag aac ttc aat ctg att ggc egg ate 403 
Lys Ser lie Gly Phe Val Phe Gin Asn Phe Asn Leu lie Gly Arg lie 
90 95 100 

gat gcg ttg aag aat gtg gaa atg ccc atg atg tat gcg ggc att ccg 451 
Asp Ala Leu Lys Asn Val Glu Met Pro Met Met Tyr Ala Gly lie Pro 
105 110 115 

get aag cag egg aga agt cgt gcg gtt gaa tta ttg gaa atg gtc ggg 4 99 
Ala Lys Gin Arg Arg Ser Arg Ala Val Glu Leu Leu Glu Met Val Gly 
120 125 130 

atg ggt gag cgt etc aac cat gag ccc aat gag ctt teg ggt ggt cag 547 
Met Gly Glu Arg Leu Asn His Glu Pro Asn Glu Leu Ser Gly Gly Gin 
135 , 140 145 

aag cag cgc gtg gee att get cgc gcg ttg gcg aac gat cct gag ate 595 
Lys Gin Arg Val Ala lie Ala Arg Ala Leu Ala Asn Asp Pro Glu lie 
150 155 160 165 

att ctt get gat gaa cca act ggt gcg ttg gat tct gca acg ggc egg 643 
lie Leu Ala Asp Glu Pro Thr Gly Ala Leu Asp Ser Ala Thr Gly Arg 
170 175 180 

atg gtg atg gat att ttc cac cag etc aac aag gag cag ggc aaa ace 691 
Met Val Met Asp lie Phe His Gin Leu Asn Lys Glu Gin Gly Lys Thr 
185 190 195 

ate gtg ttt att act cac aac cct gag ctt get gat gaa tct gat egg 739 
lie Val Phe lie Thr His Asn Pro Glu Leu Ala Asp Glu Ser Asp Arg 
200 205 210 

gtg gtc ace atg gtt gac ggg cgc ate att ggg tct gag gtg aaa cac 787 
Val Val Thr Met Val Asp Gly Arg He He Gly Ser Glu Val Lys His 
215 220 225 

N 

tea tgagccttgc agaatcaatt ctt 813 

Ser 

230 



<210> 334 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Met Ser Leu He Glu Met Arg Asn He Val Lys Thr Tyr Asn He Gly 
1*5 10 15 

Ser Glu Gly Glu Leu Thr Val Leu His Gly Val Asp Phe His Val Asp 
20 25 30 

Arg Gly Glu Phe Val Ser Val Val Gly Thr Ser Gly Ser Gly Lys Ser 
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35 40 45 

Thr Met Met Asn He He Gly Leu Leu Asp Lys Pro Thr Asp Gly Thr 
50 55 60 

Tyr Thr Leu Asp Gly Val Asp Val Leu Asp He Ser Asp Asp Ala Leu 
65 70 75 80 

Ala Ser His Arg Ala Lys Ser He Gly Phe Val Phe Gin Asn Phe Asn 
85 90 95 

Leu He Gly Arg He Asp Ala Leu Lys Asn Val Glu Met Pro Met Met 
100 105 HO 

Tyr Ala Gly He Pro Ala Lys Gin Arg Arg Ser Arg Ala Val Glu Leu 
115 120 125 

Leu Glu Met Val Gly Met Gly Glu Arg Leu Asn His Glu Pro Asn Glu 
130 135 140 

Leu Ser Gly Gly Gin Lys Gin Arg Val Ala He Ala Arg Ala Leu Ala 
145 150 155 160 

Asn Asp Pro Glu He He Leu Ala Asp Glu Pro Thr Gly Ala Leu Asp 
165 170 " 175 

Ser Ala Thr Gly Arg Met Val Met Asp He Phe His Gin Leu Asn Lys 
180 185 190 

Glu Gin Gly Lys Thr He Val Phe He Thr His Asn Pro Glu Leu Ala 
195 200 205 

Asp Glu Ser Asp Arg Val Val Thr Met Val Asp Gly Arg lie He Gly 
210 215 ' 220 

Ser Glu Val Lys His Ser 
225 230 



<210> 335 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (985) 

<223> RXN00733 

<400> 335 

acggcgaggt tgtcggtatt ggaacgcaca cgaatttgct gaacacgtgc ggtacctacc 60 ' 

gtgaaattgt tgaatcccaa gagactgcgc aggcgcaatc atg agt aat act gca 115 

Met Ser Asn Thr Ala 
1 5 



ggc ccc cgc ggg cgt tec cat cag gca gac gec gcg ccg aat caa aag 163 
Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala Ala Pro Asn Gin Lys 
10 15 20 

gca cag aat ttc gga cca tct gec aaa agg ctt ttc gga att eta ggc 211 
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Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu Phe Gly lie Leu Gly 
25 30 35 

cat gac cgt aac acc tta att ttt gtt ate ttc eta gec gtc ctg age 259 
His Asp Arg Asn Thr Leu lie Phe Val lie Phe Leu Ala Val Leu Ser 
. 40 45 50 

gtt gga ctt acc gtc ttg ggc cca tgg ttg ctg ggt aaa gee acc aac 307 
Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu Gly Lys Ala Thr Asn 
55 60 65 

gtg gtg ttt gaa gga ttc eta tct aag cgc atg ccg get ggt gcg tea 355 
Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met Pro Ala Gly Ala Ser 
70 75 80 " 85 

aag gaa gat ate ate gcg cag ttg cag get gca ggt aaa cat aat cag 403 
Lys Glu Asp lie lie Ala Gin Leu Gin Ala Ala Gly Lys His Asn Gin 
90 95 100 

get tec atg atg gaa gac atg aac ctt gtt cca ggc tea ggc att gat 451 
Ala Ser Met Met Glu Asp Met Asn Leu Val Pro Gly Ser Gly lie Asp 
105 110 * 115 

ttt gaa aaa tta gee atg ate etc gga ctg gtg ate ggt get tat etc 4 99 
Phe Glu Lys Leu Ala Met lie Leu Gly Leu Val lie Gly Ala Tyr Leu 
120 125 130 

ate ggt age ctg ttg teg ttg ttc cag gcg egg atg etc aac cgc ate 547 
lie Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg Met Leu Asn Arg lie 
135 140 145 

gtg caa agt gee atg cac egg ctg cgc atg gag gtg gag gaa aaa ate 595 
Val Gin Ser Ala Met His Arg Leu Arg Met Glu Val Glu Glu Lys lie 
150 155 160 165 

cac cgc eta ccg ctg age tat ttc gat tec ate aaa cgt ggt gat ctg 643 
His Arg Leu Pro Leu Ser Tyr Phe Asp Ser lie Lys Arg Gly Asp Leu 
170 175 180 

ctt age cgt gtg acc aac gat gtg gat aat ate ggt caa tec ctg caa 691 
Leu Ser Arg Val Thr Asn Asp Val Asp Asn lie Gly Gin Ser Leu Gin 
185 190 195 

caa acc ttg tea cag gcg ate act tec eta ctg acc gtc ate ggt gtg 739 
Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu Thr Val He Gly Val 
200 205 210 

ttg gtg atg atg ttt ate ate tec cca ctg etc gca etc gtg gcg ctg 787 
Leu Val Met Met Phe He He Ser Pro Leu Leu Ala Leu Val Ala Leu 
215 220 225 

gta tec att ccg gtc acc ate gtg gtc act gtg gtg gtt gcg age cgt 835 
Val Ser He Pro Val Thr He Val Val Thr Val Val Val Ala Ser Arg 
230 235 240 245 

tec cag aaa etc ttt gcg gaa cag tgg aag cag acc ggt att ttg aat 883 
Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin Thr Gly He Leu Asn 
250 255 260 

gcg cgc ctg gag gaa acc tac tct ggc cac gee gtg gtt aag gtt ttc 931 
Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala Val Val Lys Val Phe 
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265 270 275 

gga cac caa aag gat gtt caa gaa gca ttc gag gaa gaa aat caa get 979 
Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu Glu Glu Asn Gin Ala 
280 285 290 

tgt gta taaggecage tttggtgccc agt 1008 
Cys Val 
295 



<210> 336 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 336 

Met Ser Asn Thr Ala Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala 
1 5 10 15 

Ala Pro Asn Gin Lys Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu 
20 25 30 

Phe Gly He Leu Gly His Asp Arg Asn Thr Leu He Phe Val He Phe 
35 40 45 

Leu Ala Val Leu Ser Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu 
50 55 60 

Gly Lys Ala Thr Asn Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met 
6 5 70 75 " 80 

Pro Ala Gly Ala Ser Lys Glu Asp He He Ala Gin Leu Gin Ala Ala 
85 90 95 

Gly Lys His Asn Gin Ala Ser Met Met Glu Asp Met Asn Leu Val Pro 
100 105 HO 

Gly Ser Gly He Asp Phe Glu Lys Leu Ala Met He Leu Gly Leu Val 
115 120 125 

He Gly Ala Tyr Leu He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg 
130 135 140 

Met Leu Asn Arg He Val Gin Ser Ala Met His Arg Leu Arg Met Glu 
i45 150 155 160 

Val Glu Glu Lys He His Arg Leu Pro Leu Ser Tyr Phe Asp Ser He 
165 170 175 

Lys Arg Gly Asp Leu Leu Ser Arg Val Thr Asn Asp Val Asp Asn He 
180 185 190 

Gly Gin Ser Leu Gin Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu 
195 200 § 205 

Thr Val He Gly Val Leu Val Met Met Phe He He Ser Pro Leu Leu 
210 215 220 

Ala Leu Val Ala Leu Val Ser He Pro Val Thr He Val Val Thr Val 
225 230 235 240 
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Val Val Ala Ser Arg Ser Gin Lys 
245 

Thr Gly lie Leu Asn Ala Arg Leu 
260 

Val Val Lys Val Phe Gly His Gin 
275 ' 280 

G 

Glu Glu Asn Gin Ala Cys Val 
290 * 295 



Leu Phe Ala Glu Gin Trp Lys Gin 
250 * 255 

Glu Glu Thr Tyr Ser Gly His Ala 
265 270 

Lys Asp Val Gin Glu Ala Phe Glu 
285 



<210> 337 

<211> 508 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> FRXA00733 

<400> 337 

acggcgaggt tgtcggtatt ggaacgcaca cgaatttgct gaacacgtgc ggtacctacc 60 

gtgaaattgt tgaatcccaa gagactgcgc aggcgcaatc atg agt aat act gca 115 

Met Ser Asn Thr Ala 

1 5 

ggc ccc cgc ggg cgt tec cat cag gca gac gec gcg ccg aat caa aag 163 

Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala Ala Pro Asn Gin Lys 

10 15 20 

gca cag aat ttc gga cca tct gec aaa agg ctt ttc gga att eta ggc 211 
Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu Phe Gly He Leu Gly 
25 30 35 

cat gac cgt aac acc tta att ttt gtt ate ttc eta gec gtc ctg age 259 
His Asp Arg Asn Thr Leu He Phe Val He Phe Leu Ala Val Leu Ser 
40 45 50 

gtt gga ctt acc gtc ttg ggc cca tgg ttg ctg ggt aaa gee acc aac 307 
Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu Gly Lys Ala Thr Asn 
55 60 65 

gtg gtg ttt gaa gga ttc eta tct aag cgc atg ccg get ggt gcg tea 355 
Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met Pro Ala Gly Ala Ser 
70 75 80 85 

aag gaa gat ate ate gcg cag ttg cag get gca ggt aaa cat aat cag 403 
Lys Glu Asp He He Ala Gin Leu Gin Ala Ala Gly Lys His Asn Gin 
90 95 100 

get tec atg atg gaa gac atg aac ctt 'gtt cca ggc tea ggc att gat 451 
Ala Ser Met Met Glu Asp Met Asn Leu Val Pro Gly Ser Gly He Asp 
105 110 115 

ttt gaa aaa tta gee atg ate etc gga ctg gtg ate ggt get tat etc 499 
Phe Glu Lys Leu Ala Met He Leu Gly Leu Val He Gly Ala Tyr Leu 
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120 

att cgt age 
lie Arg Ser 
135 



125 



130 



PCT/IB00/00926 



508 



<210> 338 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Ser Asn Thr Ala Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala 
15 10 15 

Ala Pro Asn Gin Lys Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu 
20 25 ' 30 

Phe Gly He Leu Gly His Asp Arg Asn Thr Leu He Phe Val He Phe 
35 40 45 

Leu Ala Val Leu Ser Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu 
50 55 60 

Gly Lys Ala Thr Asn Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met 
65 70 75 80 

Pro Ala Gly Ala Ser Lys Glu Asp He He Ala Gin Leu Gin Ala Ala 
85 90 95 

Gly Lys His Asn Gin Ala Ser Met Met Glu Asp Met Asn Leu Val Pro 
100 105 110 

Gly Ser Gly He Asp Phe Glu Lys Leu Ala Met He Leu Gly Leu Val 
115 120 125 

He Gly Ala Tyr Leu He Arg Ser 
130 135 



<210> 339 
<211> 692 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (669) 
<223> RXA00735 

<400> 339 

ggt ccc acc ggt gcg ggc aag acc 
Gly Pro Thr Gly Ala Gly Lys Thr 
1 5 

ttc tac gac ate aac age ggt tec 

Phe Tyr Asp He Asn Ser Gly Ser 
20 

gac gee gtg gat ate cgc acc atg 



aca ttg gtg aat ctg ate atg cgt 48 
Thr Leu Val Asn Leu He Met Arg 
10 15 

ate act ctt ggt gaa aca gca caa 96 
He Thr Leu Gly Glu Thr Ala Gin 
25 30 

get aga gaa gat ctg cga tea cga 14 4 
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Asp Ala Val Asp lie Arg Thr Met Ala Arg Glu Asp Leu Arg Ser Arg 
35 " 40 45 

acc ggc atg gtg ttg cag gat acg tgg ctg ttt gcc gga acc ate agg 192- 
Thr Gly Met Val Leu Gin Asp Thr Trp Leu Phe Ala Gly Thr lie Arg 
50 55 60 

gat* aac att ctt tac ggt aga cct gaa gca act gag gaa gaa atg ctt 240 
Asp Asn lie Leu Tyr Gly Arg Pro Glu Ala Thr Glu Glu Glu Met Leu 
65 70 75 80 

get gcg tec aag gcc gcc tac gtg gat cgt ttt gtc cgt tec ctg cca 288 
Ala Ala Ser Lys Ala Ala Tyr Val Asp Arg Phe Val Arg Ser Leu Pro 
85 90 95 

gaa ggc tac gac acc gta ctt gat gat gaa gcc atg aac eta teg gtg 336 
Glu Gly Tyr Asp Thr Val Leu Asp Asp Glu Ala Met Asn Leu Ser Val 
100 105 110 

ggt gaa cgc cag ctg ate acc ate gcg cgt gca ttc ttg get aat ccc 384 
Gly Glu Arg Gin Leu lie Thr lie Ala Arg Ala Phe Leu Ala Asn Pro 
115 120 125 

cga ctg ctg att ctg gat gaa gcc acc tea teg gtg gat acg cgt acc 432 
Arg Leu Leu lie Leu Asp Glu Ala Thr Ser Ser Val Asp Thr Arg Thr 
130 135 140 

gaa ttg ttg att cag cgc gcc atg tec aag ctg cgc caa gac cgc acc 480 
Glu Leu Leu lie Gin Arg Ala Met Ser Lys Leu Arg Gin Asp Arg Thr 
145 150 155 160 

gcc ttc gtc ate gcg cac egg ttg tec acg att cgt gat gcc aac ctg 528 
Ala Phe Val lie Ala His Arg Leu Ser Thr lie Arg Asp Ala Asn Leu 
165 170 175 

att ttg atg atg aaa gac ggc gag ate gtg gag cag ggc aat cac cgt 576 
lie Leu Met Met Lys Asp Gly Glu lie Val Glu Gin Gly Asn His Arg 
180 185 190 

gag ttg atg gcc ctg gag ggc gca tat tgg gag ttg tat aac tec caa 624 
Glu Leu Met Ala Leu Glu Gly Ala Tyr Trp Glu Leu Tyr Asn Ser Gin 
195 200 205 

ttc aac gcc ccc gcg aaa gaa gaa tta cag get gac gga gat cac 669 
Phe Asn Ala Pro Ala Lys Glu Glu Leu Gin Ala Asp Gly Asp His 
210 215 220 

tgatgatttc ttcttaggct ttc ' 692 



<210> 340 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Gly Pro Thr Gly Ala Gly Lys Thr Thr Leu Val Asn Leu lie Met Arg 
1 5 10 15 

Phe Tyr Asp lie Asn Ser Gly Ser lie Thr Leu Gly Glu Thr Ala Gin 
20 25 30 
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Asp Ala Val Asp He Arg Thr Met Ala Arg Glu Asp Leu Arg Ser Arg 
35 40 45 

Thr Gly Met Val Leu Gin Asp Thr Trp Leu Phe Ala Gly Thr He Arg 
50 55 60 

Asp Asn He Leu Tyr Gly Arg Pro Glu Ala Thr Glu Glu Glu Met Leu 
65 70 75 80 

Ala Ala Ser Lys Ala Ala Tyr Val Asp Arg Phe Val Arg Ser Leu Pro 
85 90 95 

Glu Gly Tyr Asp Thr Val Leu Asp Asp Glu Ala Met Asn Leu Ser Val 
100 105 110 

Gly Glu Arg Gin Leu He Thr He Ala Arg Ala Phe Leu Ala Asn Pro 
115 120 125 

Arg Leu Leu He Leu Asp Glu Ala Thr Ser Ser Val Asp Thr Arg Thr 
130 135 140 

Glu Leu Leu He Gin Arg Ala Met Ser Lys Leu Arg Gin Asp Arg Thr 
145 150 155 ~ 160 

Ala Phe Val He Ala His Arg Leu Ser Thr He Arg Asp Ala Asn Leu 
165 170 175 

He Leu Met Met Lys Asp Gly Glu He Val Glu Gin Gly Asn His Arg 
180 185 190 

Glu Leu Met Ala Leu Glu Gly Ala Tyr Trp Glu Leu Tyr Asn Ser Gin 
195 200 205 

Phe Asn Ala Pro Ala Lys Glu Glu Leu Gin Ala Asp Gly Asp His 
210 215 220 



<210> 341 
<211> 1986 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1963) 
<223> RXA00878 

<400> 341 

cgagattagg tccgcttcag ttgtggtggc tccgaatctg atgaacaatg atcattccta 60 

attcatttac atctttatca aagagagcca ccacctacta atg cga ctt ctt ggt 115 

Met Arg Leu Leu Gly 
1 5 

cga att tta aaa acc acg tct gcg ctt tgg ccc tac tat etc gga att 163 
Arg He Leu Lys Thr Thr Ser Ala Leu Trp Pro Tyr Tyr Leu Gly He 
10 15 20 

ate gtc gta tec att gtg ate gcg gcg ttg teg ctg ctg teg ccg ttt 211 
He Val Val Ser He Val He Ala Ala Leu Ser Leu Leu Ser Pro Phe 
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25 30 35 

att etc cgc gaa gca aca gat tec att gtt tct gca gta acc gga tct 259 

He Leu Arg Glu Ala Thr Asp Ser He Val Ser Ala Val Thr Gly Ser 

40 45 50 

aac acc gtc gat gca gtt act cgc act att att ttc tta get tta gec 307 

Asn Thr Val Asp Ala Val Thr Arg Thr He lie Phe Leu Ala Leu Ala 
55 60 65 

ctg ttt gtc gca age ttc etc aat acg gtg atg acc aac ate ggt ggc 355 

Leu Phe Val Ala Ser Phe Leu Asn Thr Val Met Thr Asn He Gly Gly 

70 75 80 85 

tac ate ggt gat gtc atg gca tct cgt atg cgc cag att ctg gee acg 403 

Tyr He Gly Asp Val Met Ala Ser Arg Met Arg Gin He Leu Ala Thr 

90 95 100 

cgc tat tac gca aag ctg ttg gcg ctg cct cag aag tat ttt gat aat 451 

Arg Tyr Tyr Ala Lys Leu Leu Ala Leu Pro Gin Lys Tyr Phe Asp Asn 

105 110 * 115 

cag gtc acc ggc acc ate ate gec cgc ctt gat cga tea ate aac ggc 499 

Gin Val Thr Gly Thr He He Ala Arg Leu Asp Arg Ser He Asn Gly 

120 125 130 

ate acg cag ttc atg cag age ttc tec aac aac ttc ttc ccc atg etc 547 

He Thr Gin Phe Met Gin Ser Phe Ser Asn Asn Phe Phe Pro Met Leu 
135 140 145 

ate acc atg gtg gca gtg ctg att att tec gcg att ttc tac tgg cct 595 

He Thr Met Val Ala Val Leu He He Ser Ala He Phe Tyr Trp Pro 

150 155 160 165 

ctg gca att ctg ctg gee atg ttg ttc ccg att tac atg tgg ctg acg 643 

Leu Ala He Leu Leu Ala Met Leu Phe Pro He Tyr Met Trp Leu Thr 

170 175 180 

gcg ttg aca teg aaa cgc tgg cag aaa tat gag ggc gag aaa aac cat 691 

Ala Leu Thr Ser Lys Arg Trp Gin Lys Tyr Glu Gly Glu Lys Asn His 

185 190 195 

gaa ate gac gtg get aac ggc cgc ttc get gag gtt gtc ggc cag gtc 739 

Glu He Asp Val Ala Asn Gly Arg Phe Ala Glu Val Val Gly Gin Val 

200 205 210 

aag gtt gtt aaa tea ttc gtc gca gag acc cgc gag ctg get gat ttc 787 

Lys Val Val Lys Ser Phe Val Ala Glu Thr Arg Glu Leu Ala Asp Phe 
215 220 225 

99t 999 c 9t tac ggc aaa aca gta gcg att acc egg ccg caa tec ggt 835 

Gly Gly Arg Tyr Gly Lys Thr Val Ala He Thr Arg Pro Gin Ser Gly 

230 235 240 245 

tgg tgg cac cgc atg gat act etc cgt ggc gcg gca eta aat ate ate 883 

Trp Trp His Arg Met Asp Thr Leu Arg Gly Ala Ala Leu Asn He He 

250 255 260 

ttc ctg gee att cac ctg ctg att ttc tac cgc acc ttg cac ggc cat 931 

Phe Leu Ala He His Leu Leu He Phe Tyr Arg Thr Leu His Gly His 

265 270 275 
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ttc acc ate ggc gac atg gtc atg etc ate cag ctt gtc acc atg gcg 979 
Phe Thr He Gly Asp Met Val Met Leu He Gin Leu Val Thr Met Ala 
280 285 290 

cag caa ccg gtg tac atg atg age tac ate gtc gac tec gcg cag cgc 1027 
Gin Gin Pro Val Tyr Met Met Ser Tyr He Val Asp Ser Ala Gin Arg 
295 300 305 

gee ate gee ggc tec cgc gac tac ttc gag gtc atg gcg cag cag gtc 1075 
Ala He Ala Gly Ser Arg Asp Tyr Phe Glu Val Met Ala Gin Gin Val 
310 315 320 325 

gag ccc acc gee aat aag gag ctt gtc gac gee acc etc gec tea gac 1123 
Glu Pro Thr Ala Asn Lys Glu Leu Val Asp Ala Thr Leu Ala Ser Asp 
330 335 340 

act cca cgc ate agt gtg ggc acg ccc gee gcg ctg ccc get gga gaa 1171 
Thr Pro Arg He Ser Val Gly Thr Pro Ala Ala Leu Pro Ala Gly Glu 
345 350 355 

cca gcg atg gaa ttc aaa aac gtc acc ttc gee tac gaa gaa ggc aag 1219 
Pro Ala Met Glu Phe Lys Asn Val Thr Phe Ala Tyr Glu Glu Gly Lys 
360 365 " 370 

ccg gtt att tec gac gtg tec att acc gee cgc cac ggc gag cgc ate 1267 
Pro Val He Ser Asp Val Ser He Thr Ala Arg His Gly Glu Arg He 
375 380 385 

gcg ttg gtc ggt gaa tec ggc ggc ggt aaa tec acc ctg gtc aac ctt 1315 
Ala Leu Val Gly Glu Ser Gly Gly Gly Lys Ser Thr Leu Val Asn Leu 
390 395 400 405 

ctg tta ggt ctg tac aaa cca aac age ggc age ctt gca gta tgt ggc 1363 
Leu Leu Gly Leu Tyr Lys Pro Asn Ser Gly Ser Leu Ala Val Cys Gly 
410 415 420 

gtg gat gtt aaa gat ctg act tec gag gaa ctt cgc gca tec gtg ggt 1411 
Val Asp Val Lys Asp Leu Thr Ser Glu Glu Leu Arg Ala Ser Val Gly 
425 430 435 

gtg gtc ttc cag gac gee age ttg ttc tct gga tct att gca gaa aac 1459 
Val Val Phe Gin Asp Ala Ser Leu Phe Ser Gly Ser He Ala Glu Asn 
440 445 450 

ate gee tac ggt cgc cca ggt gee acc cgc gaa gag ate ate gaa gtg 1507 
He Ala Tyr Gly Arg Pro Gly Ala Thr Arg Glu Glu He He Glu Val 
455 460 . ~ 465 

get aag aaa gec aac gca cat gag ttc att tec gee ttc cct gaa gga 1555 
Ala Lys Lys Ala Asn Ala His Glu Phe He Ser Ala Phe Pro Glu Gly 
470 475 480 485 

tat gaa acc gtc gtc ggt gaa cgc gga etc aaa ctt tct ggt ggc cag 1603 
Tyr Glu^Thr Val Val Gly Glu Arg Gly Leu Lys Leu Ser Gly Gly Gin 
490 495 500 

aag cag cgc gtc tct gtg gca egg gee atg ctt aaa gat gee cca ctt 1651 
Lys Gin Arg Val Ser Val Ala Arg Ala Met Leu Lys Asp Ala Pro Leu 
505 510 515 
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ctt gtt etc gat gaa gec acc tct gca ctg gat acc aag tct gag cag 1699 
Leu Val Leu Asp Glu Ala Thr Ser Ala Leu Asp ^Thr Lys Ser Glu Gin 
520 525 4 530 

gca gtc caa gec ggt ttg gaa cag ctg atg gaa aac cgc acc acc tta 1747 
Ala Val Gin Ala Gly Leu Glu Gin Leu Met Glu Asn Arg Thr Thr Leu 
535 540 545 

atg ate gec cac cgc ctg tec acc ate gca ggc gtc gat acc ate gtg 1795 
Met He Ala His Arg Leu Ser Thr He Ala Gly Val Asp Thr He Val 
550 555 560 565 

acc ate caa aac gga egg gtt gaa gag gtc gga tct cct acc gag etc 184 3 
Thr He Gin Asn Gly Arg Val Glu Glu Val Gly Ser Pro Thr Glu Leu 
570 575 580 

gca gtc tea ggc ggt ate tat tec gaa ctg ctg cgc ctg acc aac tec 1891 
Ala Val Ser Gly Gly He Tyr Ser Glu Leu Leu Arg Leu Thr Asn Ser 
585 ^ " 590 " 595 

aca gca gaa gee gac egg gag cgt ctg cgc gee ttt ggt ttc act ggc 1939 
Thr Ala Glu Ala Asp Arg Glu Arg Leu Arg Ala Phe Gly Phe Thr Gly 
600 605 610 

gat gca cca get gaa gaa gag gac tagccccgcg aaagaacaat ccc 198 6 

Asp Ala Pro Ala Glu Glu Glu Asp 
615 620 



<210> 342 
<211> 621 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Arg Leu Leu Gly Arg He Leu Lys Thr Thr Ser Ala Leu Trp Pro 
15 10 15 

Tyr Tyr Leu Gly He He Val Val Ser He Val He Ala Ala Leu Ser 
20 25 30 

Leu Leu Ser Pro Phe He Leu Arg Glu Ala Thr Asp Ser He Val Ser 
35 40 45 

Ala Val Thr Gly Ser Asn Thr Val Asp Ala Val Thr Arg Thr He He 
50 55 60 

Phe Leu Ala Leu Ala Leu Phe Val Ala Ser Phe Leu Asn Thr Val Met 
65 70 75 80 

Thr Asn He Gly Gly Tyr He Gly Asp Val Met Ala Ser Arg Met Arg 
85 90 95 

Gin He Leu Ala Thr Arg Tyr Tyr Ala Lys Leu Leu Ala Leu Pro Gin 
100 " 105 110 

Lys Tyr Phe Asp Asn Gin Val Thr Gly Thr He He Ala Arg Leu Asp 
115 120 125 

Arg Ser He Asn Gly He Thr Gin Phe Met Gin Ser Phe Ser Asn Asn 
130 " 135 140 
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Phe Phe Pro Met Leu lie Thr Met Val Ala Val Leu He He Ser Ala 
145 150 155 160 

He Phe Tyr Trp Pro Leu Ala He Leu Leu Ala Met Leu Phe Pro He 
165 170 175 

Tyr Met Trp Leu Thr Ala Leu Thr Ser Lys Arg Trp Gin Lys Tyr Glu 
180 185 " 190 

Gly Glu Lys Asn His Glu He Asp Val Ala Asn Gly Arg Phe Ala Glu 
195 200 205 

Val Val Gly Gin Val Lys Val Val Lys Ser Phe Val Ala Glu Thr Arg 
210 215 220 

Glu Leu Ala Asp Phe Gly Gly Arg Tyr Gly Lys Thr Val Ala He Thr 
225 230 235 240 

Arg Pro Gin Ser Gly Trp Trp His Arg Met Asp Thr Leu Arg Gly Ala 
245 1 250 255 

Ala Leu Asn He He Phe Leu Ala He His Leu Leu He Phe Tyr Arg 
260 265 270 

Thr Leu His Gly His Phe Thr lie Gly Asp Met Val Met Leu He Gin 
275 280 285 

Leu Val Thr Met Ala Gin Gin Pro Val Tyr Met Met Ser Tyr He Val 
290 295 300 

Asp Ser Ala Gin Arg Ala He Ala Gly Ser Arg Asp Tyr Phe Glu Val 
305 310 315 320 

Met Ala Gin Gin Val Glu Pro Thr Ala Asn Lys Glu Leu Val Asp Ala 
325 330 335 

Thr Leu Ala Ser Asp Thr Pro Arg He Ser Val Gly Thr Pro Ala Ala 
340 345 350 

Leu Pro Ala Gly Glu Pro Ala Met Glu Phe Lys Asn Val Thr Phe Ala 
355 360 365 

Tyr Glu Glu Gly Lys Pro Val lie Ser Asp Val Ser He Thr Ala Arg 
370 375 380 

His Gly Glu Arg He Ala Leu Val Gly Glu Ser Gly Gly Gly Lys Ser 
385 390 395 " 400 

Thr Leu Val Asn Leu Leu Leu Gly Leu Tyr Lys Pro Asn Ser Gly Ser 
405 410 415 

Leu Ala Val Cys Gly Val Asp Val Lys Asp Leu Thr Ser Glu Glu Leu 
420 425 430 

Arg Ala Ser Val Gly Val Val Phe Gin Asp Ala Ser Leu Phe Ser Gly 
435 440 445 



Ser He Ala Glu Asn He Ala Tyr Gly Arg Pro Gly Ala Thr Arg Glu 
4 50 4 55 4 60 
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Glu He He Glu Val Ala Lys Lys Ala Asn Ala His Glu Phe He Ser 
465 470 ~ ' 475 480 

Ala Phe Pro Glu Gly Tyr Glu Thr Val Val Gly Glu Arg Gly Leu Lys 
485 490 ' 495 

Leu Ser Gly Gly Gin Lys Gin Arg Val Ser Val Ala Arg Ala Met Leu 
500 505 510 

Lys Asp Ala Pro Leu Leu Val Leu Asp Glu Ala Thr Ser Ala Leu Asp 
515 520 525 

Thr Lys Ser Glu Gin Ala Val Gin Ala Gly Leu Glu Gin Leu Met Glu 
530 535 ~ 540 

Asn Arg Thr Thr Leu Met He Ala His Arg Leu Ser Thr He Ala Gly 
545 550 555 560 

Val Asp Thr He Val Thr lie Gin Asn Gly Arg Val Glu Glu Val Gly 
x 565 570 575 

Ser Pro Thr Glu Leu Ala Val Ser Gly Gly He Tyr Ser Glu Leu Leu 
580 585 ^ 590 

Arg Leu Thr Asn Ser Thr Ala Glu Ala Asp Arg Glu Arg Leu Arg Ala 
595 600 605 



Phe Gly Phe Thr Gly Asp Ala Pro Ala Glu Glu Glu Asp 
610 615 620 



<210> 343 
<211> 1713 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1690) 
<223> RXN01191 

<400> 343 

cgctgctttc acgcaactga aaccgcaccg gatcaagtta tttggggttg ttctttgtgg 60 

cgtgttggtg gccgtcgcgg ggttggtagg gccctgggcg gtg ggt gga etc gtc 115 

Val Gly Gly Leu Val 
1 5 

gat aag etc ctt gca ace ccg age atg cgc gac gtt gta gtg ttc gcg 163 

Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp Val Val Val Phe Ala 
10 15 20 

ctg ctt ate gtg get ggc ggc gtt gtt teg age ctg ggc acg tgg tgg 211 
Leu Leu He Val Ala Gly Gly Val Val Ser Ser Leu Gly Thr Trp Trp 
25 30 35 

ggc age gcg ctg atg gcg cgc gcg ttg gag ccg gcg ate gcg ggg ctg 259 
Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro Ala He Ala Gly Leu 
40 45 50 

cgc gag gat gtg ttg cgc gcg gcg gtg agt ttg gat gcg aac acg att 307 
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Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu Asp Ala Asn Thr lie 

55 60 65 

gaa acg gcg ggg cgc ggc gac gtg att teg cgt ate gcg gat gat teg 355 

Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg He Ala Asp Asp Ser 

70 75 80 85 

egg gag gtg tec act gcg gcg age acc gtg gtg ccg ctg atg gtg cag 403 

Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val Pro Leu Met Val Gin 

90 95 100 

gcg ggc ttt acc gtg gtg att tec gcg ttt ggc atg gcg gcg gtt gat 451 

Ala Gly Phe Thr Val Val He Ser Ala Phe Gly Met Ala Ala Val Asp 

105 110 115 

tgg cgc etc ggc ctt gtc ggt ttg gtc gcg ate ccg ctg tat tgg acc 499 

Trp Arg Leu Gly Leu Val Gly Leu Val Ala He Pro Leu Tyr Trp Thr 

120 125 130 

acg ttg cgc gtc tat tta ccc cgc tea ggt ccg ctt tat acg cgt gag 547 

Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro Leu Tyr Thr Arg Glu 

135 140 145 

cgc gag gec ttt ggg gtg cgc acg cag egg ctt gtc ggc gca gtc gaa 595 

Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu Val Gly Ala Val Glu 

150 155 160 ' 165 

ggc gcg gaa acc ttg cgc get ttc cgc gca gaa gat aca gaa tta aag 643 

Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu Asp Thr Glu Leu Lys 

170 " 175 * 180 

cgt ate gac gca gee tec ggc gaa gee cgc gac att tec att tct gtt 691 

Arg He Asp Ala Ala Ser Gly Glu Ala Arg Asp He Ser lie Ser Val 

185 190 195 

ttc agg ttc etc aca tgg gca ttt tec cgc aac aac cgc gcg gaa tgc 739 

Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn Asn Arg Ala Glu Cys 

200 205 210 

ate acc etc gtg etc ate ttg ggc acc ggc ttt tac ctg gtc aac ate 787 

He Thr Leu Val Leu He Leu Gly Thr Gly Phe Tyr Leu Val Asn He 

215 220 225 

gat ctg gtc acc gtc ggc gca gtc tea acc gee gca ctg ate ttc cac 835 

Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala Ala Leu He Phe His ' 

230 235 240 245 

cga etc ttc ggt cca ate ggc acg etc gtg ggc atg ttc tec gac ate 883 

Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly Met Phe Ser Asp He 

250 255 ~ 260 

caa tec gee age gca teg ctg ate cgc atg gtg ggc gtt att aac gcg 931 

Gin Ser Ala Ser Ala Ser Leu He Arg Met Val Gly Val He Asn Ala 

265 270 275 

gca teg aac cag gtc age ggc acc teg ccg gcg tct gee age acc get 979 

Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala Ser Ala Ser Thr Ala 

280 285 290 

tta acg ctt ttc gac gtc tec cac cac tat cac act gca ccc gtc ate 1027 

Leu Thr Leu Phe Asp Val Ser His His Tyr His Thr Ala Pro Val He 
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295 300 305 

aag aat gca tec gtg cag ctg gaa cca ggg gaa cac ate gee att gtg 1075 
Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu His He Ala He Val 
310 315 320 325 

ggt gcg ace ggc get ggt aaa age acg etc gee etc att gcg gca ggc 1123 
Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala Leu He Ala Ala Gly 
330 335 340 

ctg etc age cca act tec ggg cag gtg get etc ggc gga teg agt ttt 1171 
Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu Gly Gly Ser Ser Phe 
345 350 ~ " 355 

tct aac gtc gaa ccg gaa gca ttg cgc cag aag ate gcg atg gtc age 1219 
Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys He Ala Met Val Ser 
360 365 370 

caa gaa ate cac tgc ttc cga gga tct gtt tta gat aat ctt cgt ate 1267 
Gin Glu He His Cys Phe Arg Gly Ser Val Leu Asp Asn Leu Arg lie 
375 380 385 

gca cgc ccc gaa gee acc gat gcg gac ate cac gee gtt etc gec gat 1315 
Ala Arg Pro Glu Ala Thr Asp Ala Asp He His Ala Val Leu Ala Asp 
390 395 400 405 

att ggt gat tec tgg ttg gag cgc tta ccg caa ggc ata gac acc ate 1363 
He Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin Gly He Asp Thr He 
410 415 420 

gtg ggt gat ggc get ttc cgt tta acc tct gtg gaa aac cag ate atg 1411 
Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val Glu Asn Gin He Met 
425 430 435 

gcg ctt get cgc gta cat ttg gee gac eta gca ate gtc ate ctt gat 1459 
Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala He Val He Leu Asp 
440 445 450 

gaa gca acg get gaa tea ggc tct gat cat gca aaa cag ctt gaa gat 1507 
Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala Lys Gin Leu Glu Asp 
455 460 • 465 

gca gee ctt aaa gtc act gaa aac aga tea gee ate ate gtg get cac 1555 
Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala He He Val Ala His 
470 475 480 485 

cgc etc aac caa gcg aaa acc gee gat cgc ate ate gtc atg gac tec 1603 
Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg He He Val Met Asp Ser 
490 495 500 

gga gaa ate ata gaa tct gga acc cat gaa gag ctt cga gcg ate ggc 1651 
Gly Glu He He Glu Ser Gly Thr His Glu Glu Leu Arg Ala He Gly 
505 ' 510 515 

ggc cga tat gaa caa ctg tgg act gcg tgg tct gcg cgc taattageca 1700 
Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp" Ser Ala Arg 
520 525 530 

cccaagacca cgc 1713 
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<210> 344 
<211> 530 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Val Gly Gly Leu Val Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp 
1 5 10 15 

Val Val Val Phe Ala Leu Leu He Val Ala Gly Gly Val Val Ser Ser 
20 25 30 

Leu Gly Thr Trp Trp Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro 
35 40 45 

Ala He Ala Gly Leu Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu 
50 55 60 

Asp Ala Asn Thr He Glu Thr Ala Gly Arg Gly Asp Val He Ser Arg 
65 70 75 - 80 

He Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val 
85 90 95 

Pro Leu Met Val Gin Ala Gly Phe Thr Val Val He Ser Ala Phe Gly 
100 105 HO 

Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu Val Ala He 
115 120 125 

Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro 
130 135 140 

Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu 
145 150 155 160 

Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu 
165 170 175 

Asp Thr Glu Leu Lys Arg lie Asp Ala Ala Ser Gly Glu Ala Arg Asp 
180 185 190 

He Ser He Ser Val Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn 
195 200 205 

Asn Arg Ala Glu Cys He Thr Leu Val Leu He Leu Gly Thr Gly Phe 
210 215 220 

Tyr Leu Val Asn He Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala 
225 230 235 240 

Ala Leu He Phe His Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly 
245 250 ' 255 

Met Phe Ser Asp He Gin Ser Ala Ser Ala Ser Leu He Arg Met Val 
2 60 265 270 

Gly Val He Asn Ala Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala 
275 280 285 

Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His His Tyr His 
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290 



295 



300 



Thr Ala Pro Val He Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu 
305 310 315 320 

His He Ala He Val Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala 
325 ~ 330 335 

Leu He Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu 
340 345 * 350 

Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys 
355 360 365 

He Ala Met Val Ser Gin Glu He His Cys Phe Arg Gly Ser Val Leu 
370 375 380 

Asp Asn Leu Arg He Ala Arg Pro Glu Ala Thr Asp Ala Asp He His 
385 390 395 400 

Ala Val Leu Ala Asp He Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin 
405 " 410 415 

Gly lie Asp Thr He Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val 
420 425 430 

Glu Asn Gin He Met Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala 
435 440 445 

He Val He Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala 
450 455 460 

Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala 
465 470 475 480 

He lie Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg lie 
485 490 495 

He Val Met Asp Ser Gly Glu He lie Glu Ser Gly Thr His Glu Glu 
500 505 510 

Leu Arg Ala lie Gly Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser 
515 520 525 



Ala Arg 
530 



<210> 345 
<211> 1430 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1407) 
<223> FRXA01191 

<400> 345 

gtg agt ttg gat gcg aac acg att gaa acg gcg ggg cgc ggc gac gtg 48 
Val Ser Leu Asp Ala Asn Thr He Glu Thr Ala Gly Arg Gly Asp Val 
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1 5 io 15 

att teg cgt ate gcg gat gat teg egg gag gtg tec act gcg gcg age 96 
He Ser Arg He Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala Ser 
20 25 30 

ace gtg gtg ccg ctg atg gtg cag gcg ggc ttt ace gtg gtg att tec 144 
Thr Val Val Pro Leu Met Val Gin Ala Gly Phe Thr Val Val He Ser 
35 40 45 

gcg ttt ggc atg gcg gcg gtt gat tgg cgc etc ggc ctt gtc ggt ttg 192 
Ala Phe Gly Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu 
50 55 60 

gtc gcg ate ccg ctg tat tgg acc acg ttg cgc gtc tat tta ccc cgc 240 
Val Ala He Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg 
65 70 75 ~ 80 

tea ggt ccg ctt tat acg cgt gag cgc gag gee ttt ggg gtg cgc acg 288 
Ser Gly Pro Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr 
85 90 U 95 

cag egg ctt gtc ggc gca gtc gaa ggc gcg gaa acc ttg cgc get ttc 336 
Gin Arg Leu Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe 
100 105 no 



cgc gca gaa gat aca gaa tta aag cgt ate gac gca gee tec ggc gaa 
Arg Ala Glu Asp Thr Glu Leu Lys Arg He Asp Ala Ala Ser Gly Glu 

120 125 



384 



gee cgc gac att tec att tct gtt ttc agg ttc etc aca tgg gca ttt 432 
Ala Arg Asp He Ser lie Ser Val Phe Arg Phe Leu Thr Trp Ala Phe 
130 135 140 

tec cgc aac aac cgc gcg gaa tgc ate acc etc gtg etc ate ttg ggc 480 
Ser Arg Asn Asn Arg Ala Glu Cys He Thr Leu Val Leu He Leu Gly 
145 150 155 160 

acc ggc ttt tac ctg gtc aac ate gat ctg gtc acc gtc ggc gca gtc 528 
Thr Gly Phe Tyr Leu Val Asn He Asp Leu Val Thr Val Gly Ala Val 
165 170 175 

tea acc gee gca ctg ate ttc cac cga etc ttc ggt cca ate ggc acg 576 
Ser Thr Ala Ala Leu He Phe His Arg Leu Phe Gly Pro He Gly Thr 
180 185 190 

etc gtg ggc atg ttc tec gac ate caa tec gee age gca teg ctg ate 624 
Leu Val Gly Met Phe Ser Asp He Gin Ser Ala Ser Ala Ser Leu He 
195 200 205 

cgc atg gtg ggc gtt att aac gcg gca teg aac cag gtc age ggc acc 672 
Arg Met Val Gly Val He Asn Ala Ala Ser Asn Gin Val Ser Gly Thr 
210 215 220 

teg ccg gcg tct gee age acc get tta acg ctt ttc gac gtc tec cac 720 
Ser Pro Ala Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His' 
225 230 235 240 

cac tat cac act gca ccc gtc ate aag aat gca tec gtg cag ctg gaa 768 
His Tyr His Thr Ala Pro Val He Lys Asn Ala Ser Val Gin Leu Glu 
245 250 255 
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cca ggg gaa cac ate gec att gtg ggt gcg acc ggc get ggt aaa age 816 
Pro Gly Glu His He Ala He Val Gly Ala Thr Gly Ala Gly Lys Ser 
260 265 270 

acg etc gee etc att gcg gca ggc ctg etc age cca act tec ggg cag 864 
Thr Leu Ala Leu He Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin 
275 280 285 

gtg get etc ggc gga teg agt ttt tct aac gtc gaa ccg gaa gca ttg 912 
Val Ala Leu Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu 
290 295 300 

cgc cag aag ate gcg atg gtc age caa gaa ate cac tgc ttc cga gga 960 
Arg Gin Lys He Ala Met Val Ser Gin Glu He His Cys Phe Arg Gly 
305 310 315 * 320 

tct gtt tta gat aat ctt cgt ate gca cgc ccc gaa gee acc gat gcg 1008 
Ser Val Leu Asp Asn Leu Arg lie Ala Arg Pro Glu Ala Thr Asp Ala 
325 330 335 

gac ate cac gee gtt etc gee gat att ggt gat tec tgg ttg gag cgc 1056 
Asp He His Ala Val Leu Ala Asp He Gly Asp Ser Trp Leu Glu Arg 
340 345 350 

tta ccg caa ggc ata gac acc ate gtg ggt gat ggc get ttc cgt tta 1104 
Leu Pro Gin Gly He Asp Thr He Val Gly Asp Gly Ala Phe Arg Leu 
355 360 365 

acc tct gtg gaa aac cag ate atg gcg ctt get cgc gta cat ttg gee 1152 
Thr Ser Val Glu Asn Gin He Met Ala Leu Ala Arg Val His Leu Ala 
370 375 380 

gac eta gca ate gtc ate ctt gat gaa gca acg get gaa tea ggc tct 1200 
Asp Leu Ala He Val He Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser 
385 390 395 400 

gat cat gca aaa cag ctt gaa gat gca gee ctt aaa gtc act gaa aac 1248 
Asp His Ala Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn 
405 410 415 

aga tea gee ate ate gtg get cac cgc etc aac caa gcg aaa acc gee 1296 
Arg Ser Ala He He Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala 
420 425 430 

gat cgc ate ate gtc atg gac tec gga gaa ate ata gaa tct gga acc 1344 
Asp Arg He He Val Met Asp Ser Gly Glu He He Glu Ser Gly Thr 
435 440 445 

cat gaa gag ctt cga gcg ate ggc ggt cga tat gaa caa ctg tgg act 1392 
His Glu Glu Leu Arg Ala He Gly Gly Arg Tyr Glu Gin Leu Trp Thr 
450 455 460 

gcg tgg tct gcg cgc taattageca cccaagacca cgc 14 30 

Ala Trp Ser Ala Arg 

465 



<210> 346 
<211> 469 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 346 

Val Ser Leu Asp Ala Asn Thr He Glu Thr Ala Gly Arg Gly Asp Val 
1 5 10 15 

He Ser Arg He Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala Ser 
20 25 30 

Thr Val Val Pro Leu Met Val Gin Ala Gly Phe Thr Val Val He Ser 
35 40 45 

Ala Phe Gly Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu 
50 55 60 

Val Ala He Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg 
65 70 75 80 

Ser Gly Pro Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr 
85 90 95 

Gin Arg Leu Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe 
100 105 HO 

Arg Ala Glu Asp Thr Glu Leu Lys Arg lie Asp Ala Ala Ser Gly Glu 
115 120 125 

Ala Arg Asp He Ser He Ser Val Phe Arg Phe Leu Thr Trp Ala Phe 
130 135 140 

Ser Arg Asn Asn Arg Ala Glu Cys He Thr Leu Val Leu He Leu Gly 
1 4 5 150 155 160 

Thr Gly Phe Tyr Leu Val Asn He Asp Leu Val Thr Val Gly Ala Val 
165 170 175 

Ser Thr Ala Ala Leu He Phe His Arg Leu Phe Gly Pro He Gly Thr 
180 185 190 

Leu Val Gly Met Phe Ser Asp He Gin Ser Ala Ser Ala Ser Leu He 
195 200 205 

Arg Met Val Gly Val He Asn Ala Ala Ser Asn Gin Val Ser Gly Thr 
210 215 220 

Ser Pro Ala Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His 
225 230 235 240 

His Tyr His Thr Ala Pro Val He Lys Asn Ala Ser Val Gin Leu Glu 
245 250 255 

Pro Gly Glu His He Ala He Val Gly Ala Thr Gly Ala Gly Lys Ser 
260 265 270 

Thr Leu Ala Leu He Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin 
275 280 285 

Val Ala Leu Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu 
290 295 300 

Arg Gin Lys He Ala Met Val Ser Gin Glu lie His Cys Phe Arg Gly 
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305 310 315 320 

Ser Val Leu Asp Asn Leu Arg He Ala Arg Pro Glu Ala Thr Asp Ala 
325 330 335 

Asp He His Ala Val Leu Ala Asp He Gly Asp Ser Trp Leu Glu Arg 
340 345 350 

Leu Pro Gin Gly He Asp Thr He Val Gly Asp Gly Ala Phe Arg Leu 
355 360 ' 365 

Thr Ser Val Glu Asn Gin He Met Ala Leu Ala Arg Val His Leu Ala 
370 375 380 

Asp Leu Ala He Val He Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser 
385 390 395 400 

Asp His Ala Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn 
405 * 410 415 

Arg Ser Ala He He Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala 
420 425 430 

Asp Arg He He Val Met Asp Ser Gly Glu He He Glu Ser Gly Thr 
435 440 445 

His Glu Glu Leu Arg Ala He Gly Gly Arg Tyr Glu Gin Leu Trp Thr 
450 455 ~ 460 

Ala Trp Ser Ala Arg 
465 



<210> 347 

<211> 1047 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1024) 

<223> RXN01212 

<400> 347 

tttagaagcc acatgacata tgtcatgaaa attatgtgca aagtgcagta atactcctga 60 

catatggctc taccagcgcc aatgcgaagt aggaagaatt atg cct atg aca acg 115 

Met Pro Met Thr Thr 
1 5 

aca cca gca ate gac gta aca gac etc gtg aga acc tac ggc gac tac 163 
Thr Pro Ala He Asp Val Thr Asp Leu Val Arg Thr Tyr Gly Asp Tyr 
10 15 20 

acc gca gtc aag ggc ctg aat ttc cat gta cag cgc ggt gaa gta ttt 211 
Thr Ala Val Lys Gly Leu Asn Phe His Val Gin Arg Gly Glu Val Phe 
25 30 35 

ggt ctg etc ggc acc aac ggg gec ggc aaa acc tec acc ttg gaa gtc 259 
Gly Leu Leu Gly Thr Asn Gly Ala Gly Lys Thr Ser Thr Leu Glu Val 
40 45 50 
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ate gaa gga ctt tec gca ccc age tec ggc ace gtg cgc ate tec ggg 307 
lie Glu Gly Leu Ser Ala Pro Ser Ser Gly Thr Val Arg He Ser Gly 

55 60 65 

ctt gac ccc gtt gee gac cgc gcg ate ctg cgc ccc gag etc ggc ate 355 
Leu Asp Pro Val Ala Asp Arg Ala He Leu Arg Pro Glu Leu Gly He 
70 75 80 85 

atg ctg caa tea ggc ggc ctg cca tea cag etc ace gtc gee gaa ace 403 

Met Leu Gin Ser Gly Gly Leu Pro Ser Gin Leu Thr Val Ala Glu Thr 
90 95 100 

atg gac atg tgg cac ggc ace tgc acg tat ccg cgc gec att aaa gat 451 

Met Asp Met Trp His Gly Thr Cys Thr Tyr Pro Arg Ala He Lys Asp 
105 110 115 

gtg ctt gee gac gtc gac etc eta cac cgc gaa aac gtc aag gtc ggc 4 99 

Val Leu Ala Asp Val Asp Leu Leu His Arg Glu Asn Val Lys Val Gly 
120 125 130 

gcg ctt tec gga ggc gaa caa cga cgc ctt gat ttg gee tgc gca ctg 547 

Ala Leu Ser Gly Gly Glu Gin Arg Arg Leu Asp Leu Ala Cys Ala Leu 

135 140 145 

ctt ggc gac ccc tea att ttg ttc etc gac gaa ccc ace acc ggc etc 595 

Leu Gly Asp Pro Ser He Leu Phe Leu Asp Glu Pro Thr Thr Gly Leu 
150 155 160 165 

gac cca gaa tct agg cgc cac acc tgg caa etc ctg ctg gac ctg aaa 643 

Asp Pro Glu Ser Arg Arg His Thr Trp Gin Leu Leu Leu Asp Leu Lys 
170 175 180 

cag cgc ggc gtc acc atg atg ctg acc acc cac tac ctg gag gaa gee 691 

Gin Arg Gly Val Thr Met Met Leu Thr Thr His Tyr Leu Glu Glu Ala 
185 190 195 

gaa ttc etc tgc gac egg att gee ate atg aac gee ggt gag ate gca 739 

Glu Phe Leu Cys Asp Arg He Ala He Met Asn Ala Gly Glu He Ala 
200 205 210 

gtg gaa ggc acc ttg gat gaa ctg gtg gee cgc gag aag teg ate ate 787 

Val Glu Gly Thr Leu Asp Glu Leu Val Ala Arg Glu Lys Ser He He 

215 220 225 

agt ttc gtg ctg cgt ggc ggg cag gtg gag ttg ccg gtc ttg agt ggg 835 

Ser Phe Val Leu Arg Gly Gly Gin Val Glu Leu Pro Val Leu Ser Gly 
230 235 240 245 

get gaa ate ate cgc gac aac aac cac gtc cgc ate gee acc acc acc 883 

Ala Glu He He Arg Asp Asn Asn His Val Arg He Ala Thr Thr Thr 
250 255 " 260 

ctg cag cag cac acc tta gaa ata ctt acc tgg get gca gag acc ggg 931 

Leu Gin Gin His Thr Leu Glu He Leu Thr Trp Ala Ala Glu Thr Gly 
265 270 275 

ate gcg ctg gaa ggc ttc get gca aaa ccc gec acc ttg gaa tec gta 979 

He Ala Leu Glu Gly Phe Ala Ala Lys Pro Ala Thr Leu Glu Ser Val 
280 285 290 
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ttc atg gac ate gee tea etc gag aac ace teg ctg caa ace gee 1024 

Phe Met Asp lie Ala Ser Leu Glu Asn Thr Ser Leu Gin Thr Ala 
295 300 305 

tagaatcttt aaggagacca caa 1047 



<210> 348 
<211> 308 
<212> PRT 

<213> Corynebacterium gl'utamicum 
<400> 348 

Met Pro Met Thr Thr Thr Pro Ala He Asp Val Thr Asp Leu Val Arg 
15 10 15 

Thr Tyr Gly Asp Tyr Thr Ala Val Lys Gly Leu Asn Phe His Val Gin 
20 25 30 

Arg Gly Glu Val Phe Gly Leu Leu Gly Thr Asn Gly Ala Gly Lys Thr 
35 40 45 

Ser Thr Leu Glu Val He Glu Gly Leu Ser Ala Pro Ser Ser Gly Thr 
50 55 60 

Val Arg He Ser Gly Leu Asp Pro Val Ala Asp Arg Ala He Leu Arg 
65 70 75 80 

Pro Glu Leu Gly He Met Leu Gin Ser Gly Gly Leu Pro Ser Gin Leu 
85 90 95 

Thr Val Ala Glu Thr Met Asp Met Trp His Gly Thr Cys Thr Tyr Pro 
100 105 110 

Arg Ala He Lys Asp Val Leu Ala Asp Val Asp Leu Leu His Arg Glu 
115 120 * 125 

Asn Val Lys Val Gly Ala Leu Ser Gly Gly Glu Gin Arg Arg Leu Asp 
130 135 140 

Leu Ala Cys Ala Leu Leu Gly Asp Pro Ser He Leu Phe Leu Asp Glu 
145 150 155 160 

Pro Thr Thr Gly Leu Asp Pro Glu Ser Arg Arg His Thr Trp Gin Leu 
165 170 175 

Leu Leu Asp Leu Lys Gin Arg Gly Val Thr Met Met Leu Thr Thr His 
180 185 190 

Tyr Leu Glu Glu Ala Glu Phe Leu Cys Asp Arg He Ala He Met Asn 
195 200 205 

Ala Gly Glu He Ala Val Glu Gly Thr Leu Asp Glu Leu Val Ala Arg 
210 215 220 

Glu Lys Ser He He Ser Phe Val Leu Arg Gly Gly Gin Val Glu Leu 
225 230 235 240 

Pro Val Leu Ser Gly Ala Glu He He Arg Asp Asn Asn His Val Arg 
245 250 255 
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lie Ala Thr Thr Thr Leu Gin Gin His Thr Leu Glu He Leu Thr Trp 
260 265 270 

Ala Ala Glu Thr Gly He Ala Leu Glu Gly Phe Ala Ala Lys Pro Ala 
275 280 285 

Thr Leu Glu Ser Val Phe Met Asp He Ala Ser Leu Glu Asn Thr Ser 
290 295 300 

Leu Gin Thr Ala 
305 



<210> 349 

<211> 813 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (813) 

<223> FRXA01212 

<400> 349 

ggc ctg aat ttc cat gta cag cgc ggt gaa gta ttt ggt ctg etc ggc 4 8 

Gly Leu Asn Phe His Val Gin Arg Gly Glu Val Phe Gly Leu Leu Gly 

15 10 15 

acc aac ggg gec ggc aaa acc tec ace ttg gaa gtc ate gaa gga ctt 96 
Thr Asn Gly Ala Gly Lys Thr Ser Thr Leu Glu Val He Glu Gly Leu 
20 25 30 

tec gca ccc age tec ggc acc gtg cgc ate tec ggg ctt gac ccc gtt 144 
Ser Ala Pro Ser Ser Gly Thr Val Arg He Ser Gly Leu Asp Pro Val 
35 40 45 

gee gac cgc gcg ate ctg cgc ccc gag etc ggc ate atg ctg caa tea 192 
Ala Asp Arg Ala He Leu Arg Pro Glu Leu Gly He Met Leu Gin Ser 
50 55 60 

ggc ggc ctg cca tea cag etc acc gtc gee gaa acc atg gac atg tgg 240 
Gly Gly Leu Pro Ser Gin Leu Thr Val Ala Glu Thr Met Asp Met Trp 
65 70 75 80 

cac ggc acc tgc acg tat ccg cgc gec att aaa gat gtg ctt gec gac 288 
His Gly Thr Cys Thr Tyr Pro Arg Ala He Lys Asp Val Leu Ala Asp 
85 90 ~ 95 

gtc gac etc eta cac cgc gaa aac gtc aag gtc ggc gcg ctt tec gga 336 
Val Asp Leu Leu His Arg Glu Asn Val Lys Val Gly Ala Leu Ser Gly 
100 105 ~ 110 

ggc gaa caa cga cgc ctt gat ttg gee tgc gca ctg ctt ggc gac ccc 384 
Gly Glu Gin Arg Arg Leu Asp Leu Ala Cys Ala Leu Leu Gly Asp Pro 
115 120 " 125 

tea att ttg ttc etc gac gaa ccc acc acc ggc etc gac cca gaa tct 432 
Ser He Leu Phe Leu Asp Glu Pro Thr Thr Gly Leu Asp Pro Glu Ser 
130 135 140 

agg cgc cac acc tgg caa etc ctg ctg gac ctg aaa cag cgc ggc gtc 480 
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Arg Arg His Thr Trp Gin Leu Leu Leu Asp Leu Lys Gin Arg Gly Val 
145 150 155 160 

acc atg atg ctg acc acc cac tac ctg gag gaa gcc gaa ttc etc tgc 
Thr Met Met Leu Thr Thr His Tyr Leu Glu Glu Ala Glu Phe Leu Cys 
165 ' 170 17*5 



528 



gac egg att gcc ate atg aac gcc ggt gag ate gca gtg gaa ggc acc 576 

Asp Arg He Ala He Met Asn Ala Gly Glu He Ala Val Glu Gly Thr 

180 185 190 

ttg gat gaa ctg gtg gcc cgc gag aag teg ate ate agt ttc gtg ctg 624 

Leu Asp Glu Leu Val Ala Arg Glu Lys Ser He He Ser Phe Val Leu 

195 200 205 

cgt ggc ggg cag gtg gag ttg ccg gtc ttg agt ggg get gaa ate ate 672 

Arg Gly Gly Gin Val Glu Leu Pro Val Leu Ser Gly Ala Glu He He 
210 215 220 

cgc gac aac aac cac gtc cgc ate gcc acc acc acc ctg cag cag cac 720 

Arg Asp Asn Asn His Val Arg He Ala Thr Thr Thr Leu Gin Gin His 
225 230 235 240 

acc tta gaa ata ctt acc tgg get gca gag acc ggg ate gcg ctg gaa 768 

Thr Leu Glu He Leu Thr Trp Ala Ala Glu Thr Gly He Ala Leu Glu 

245 250 255 

ggc ttc get gca aaa ccc gcc acc ttg gaa tec gta ttc atg gac 813 

Gly Phe Ala Ala Lys Pro Ala Thr Leu Glu Ser Val Phe Met Asp 

260 265 270 



<210> 350 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Gly Leu Asn Phe His Val Gin Arg Gly Glu Val Phe Gly Leu Leu Gly 
15 10 15 

Thr Asn Gly Ala Gly Lys Thr Ser Thr Leu Glu Val He Glu Gly Leu 
20 25 30 

Ser Ala Pro Ser Ser Gly Thr Val Arg He Ser Gly Leu Asp Pro Val 
35 40 45 

Ala Asp Arg Ala He Leu Arg Pro Glu Leu Gly lie Met Leu Gin Ser 
50 ^ 55 60 

Gly Gly Leu Pro Ser Gin Leu Thr Val Ala Glu Thr Met Asp Met Trp 
65 70 75 80 

His Gly Thr Cys Thr Tyr Pro Arg Ala He Lys Asp Val Leu Ala Asp 
85 90 95 

Val Asp Leu Leu His Arg Glu Asn Val Lys Val Gly Ala Leu Ser Gly 
100 105 110 

Gly Glu Gin Arg Arg Leu Asp Leu Ala Cys Ala Leu Leu Gly Asp Pro 
115 120 125 
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Ser lie Leu Phe Leu Asp Glu Pro Thr Thr Gly Leu Asp Pro Glu Ser 
130 135 140 

Arg Arg His Thr Trp Gin Leu Leu Leu Asp Leu Lys Gin Arg Gly Val 

145 "150 155 ~ ~ 160 

Thr Met Met Leu Thr Thr His Tyr Leu Glu Glu Ala Glu Phe Leu Cys 

165 170 175 

Asp Arg He Ala He Met Asn Ala Gly Glu He Ala Val Glu Gly Thr 

180 185 190 

Leu Asp Glu Leu Val Ala Arg Glu Lys Ser He He Ser Phe Val Leu 
195 200 205 

Arg Gly Gly Gin Val Glu Leu Pro Val Leu Ser Gly Ala Glu He He 
210 215 220 

Arg Asp Asn Asn His Val Arg He Ala Thr Thr Thr Leu Gin Gin His 

225 230 235 240 

Thr Leu Glu He Leu Thr Trp Ala Ala Glu Thr Gly He Ala Leu Glu 

245 250 255 



Gly Phe Ala Ala Lys Pro Ala Thr Leu Glu Ser Val Phe Met Asp 
260 265 270 



<210> 351 
<211> 999 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (976) 

<223> RXA02749 

<400> 351 

caacctagac ttcggtaaga agtaactttg ctttagttgg tcggcgcatc actttcccta 60 

agcgatgcgc cgattacttg tttttgctac aaatttaact atg tea ccc ate eta 115 

Met Ser Pro He Leu 
1 5 

aaa gtg egg gac etc gtc aaa cgc tat ggc gac ace gtt gcg gtt gac 163 
Lys Val Arg Asp Leu Val Lys Arg Tyr Gly Asp Thr Val Ala Val Asp 
10 15 20 

ggt tta aat ttt gat gtt tea caa ggg gaa att ttt gec ttt eta ggg 211 
Gly Leu Asn Phe Asp Val Ser Gin Gly Glu He Phe Ala Phe Leu Gly 
25 30 35 

gag aac ggc gca gga aaa aca ace acg att tea tgc ctg att ggc att 259 
Glu Asn Gly Ala Gly Lys Thr Thr Thr He Ser Cys Leu He Gly He 
40 45 50 

gat caa gec ace tct ggg gag ate gaa ctg cag ggt ggc caa gta gat 307 
Asp Gin Ala Thr Ser Gly Glu He Glu Leu Gin Gly Gly Gin Val Asp 
55 60 65 
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tct gaa aaa ctt gga gtg gtg ttt caa caa tec gtc tta gac cct ttg 355 
Ser Glu Lys Leu Gly Val Val Phe Gin Gin Ser Val Leu Asp Pro Leu 
70 75 80 ' 85 

ctg agt gec aaa gaa aac ttg gaa aca cgc gga cag ctg tac cca ggg 403 
Leu Ser Ala Lys Glu Asn Leu Glu Thr Arg Gly Gin Leu Tyr Pro Gly 
90 95 100 

gtg ggg aag cag egg gtt gca cag etc att gag caa ate ggg atg gaa 451 
Val Gly Lys Gin Arg Val Ala Gin Leu He Glu Gin He Gly Met Glu 
105 110 115 

ggg ttt gcg gac cgc cga tac gga gtg ttg teg ggc ggt gaa aaa cgt 499 
Gly Phe Ala Asp Arg Arg Tyr Gly Val Leu Ser Gly Gly Glu Lys Arg 
120 125 "* 130 

cgc acc gac ate gca cga get tta ctg cac age cca gac att ctt ttt 547 
Arg Thr Asp He Ala Arg Ala Leu Leu His Ser Pro Asp He Leu Phe 
135 140 145 

ctt gat gaa ccc aca gca ggc etc gac ccc aga tea cga cgc caa gtt 595 
Leu Asp Glu Pro Thr Ala Gly Leu Asp Pro Arg Ser Arg Arg Gin Val 
150 155 160 " 165 

tgg gac acc ate aat tec ctg cgt aac gat gtg ggc etc act gtc ttt 643 
Trp Asp Thr He Asn Ser Leu Arg Asn Asp Val Gly Leu Thr Val Phe 
170 175 180 

ttg acc act cac tac atg gaa gaa aca gaa ctg get gat tea gtt eta 691 
Leu Thr Thr His Tyr Met Glu Glu Thr Glu Leu Ala Asp Ser Val Leu 
185 190 " 195 

ate att gac cgt ggc aaa gag gtc gca tea gga acc ccg atg gaa ctg 739 
He He Asp Arg Gly Lys Glu Val Ala Ser Gly Thr Pro Met Glu Leu 
200 205 210 

cgc gec cgt tac acc aca aca gaa ttg act ctt aga aca aac gac cct 787 
Arg Ala Arg Tyr Thr Thr Thr Glu Leu Thr Leu Arg Thr Asn Asp Pro 
215 220 225 

act cat teg ggt aaa gag ttg gec cac ttg age cca gaa ate gac ggt 835 
Thr His Ser Gly Lys Glu Leu Ala His Leu Ser Pro Glu He Asp Gly 
230 235 240 245 

gac cga ctg egg ate aag ttg gaa aat ggg etc gaa get gcg cgc ctg 883 
Asp Arg Leu Arg He Lys Leu Glu Asn Gly Leu Glu Ala Ala Arg Leu 
250 255 260 

gca aca gaa eta gat ggg gtt etc gac gta gag ate cgc cac ggt tec 931 
Ala Thr Glu Leu Asp Gly Val Leu Asp Val Glu He Arg His Gly Ser 
265 270 275 

atg gac gat gta ttt eta gca gtt aca get gaa egg aaa cga tea 976 
Met Asp Asp Val Phe Leu Ala Val Thr Ala Glu Arg Lys Arg Ser 
280 . 285 290 

tgattacagt tctgacacgc aga 999 



<210> 352 
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<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Met Ser Pro He Leu Lys Val Arg Asp Leu Val Lys Arg Tyr Gly Asp 
1 5 10 15 

Thr Val Ala Val Asp Gly Leu Asn Phe Asp Val Ser Gin Gly Glu He 
20 25 30 

Phe Ala Phe Leu Gly Glu Asn Gly Ala Gly Lys Thr Thr Thr He Ser 
35 40 45 

Cys Leu He Gly He Asp Gin Ala Thr Ser Gly Glu He Glu Leu Gin 
50 55 " 60 

Gly Gly Gin Val Asp Ser Glu Lys Leu Gly Val Val Phe Gin Gin Ser 
65 70 75 80 

Val Leu Asp Pro Leu Leu Ser Ala Lys Glu Asn Leu Glu Thr Arg Gly 
85 90 95 

Gin Leu Tyr Pro Gly Val Gly Lys Gin Arg Val Ala Gin Leu He Glu 
100 105 110 

Gin He Gly Met Glu Gly Phe Ala Asp Arg Arg Tyr Gly Val Leu Ser 
115 120 " " 125 

Gly Gly Glu Lys Arg Arg Thr Asp He Ala Arg Ala Leu Leu His Ser 
130 135 140 

Pro Asp He Leu Phe Leu Asp Glu Pro Thr Ala Gly Leu Asp Pro Arg 
145 150 155 160 

Ser Arg Arg Gin Val Trp Asp Thr He Asn Ser Leu Arg Asn Asp Val 
165 170 175 

Gly Leu Thr Val Phe Leu Thr Thr His Tyr Met Glu Glu Thr Glu Leu 
180 185 190 

Ala Asp Ser Val Leu He He Asp Arg Gly Lys Glu Val Ala Ser Gly 
195 200 205 

Thr Pro Met Glu Leu Arg Ala Arg Tyr Thr Thr Thr Glu Leu Thr Leu 
210 215 220 

Arg Thr Asn Asp Pro Thr His Ser Gly Lys Glu Leu Ala His Leu Ser 
225 230 235 240 

Pro Glu He Asp Gly Asp Arg Leu Arg He Lys Leu Glu Asn Gly Leu 
245 250 255 

Glu Ala Ala Arg Leu Ala Thr Glu Leu Asp Gly Val Leu Asp Val Glu 
260 265 * ^ 9 270 

He Arg His Gly Ser Met Asp Asp Val Phe Leu Ala Val Thr Ala Glu 
275 280 285 

Arg Lys Arg Ser 
290 
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<210> 353 
<211> 1920 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1897) 
<223> RXA02224 

<400> 353 

gcttcgtcga ggccggaaaa ccgtcgtcat tacgtcgaac ccgacgtggc acggcgtcgc 60 

aaagcagatg caatctgatt tttcggaagg ggtgaagtag atg gcg cag cat gag 115 

Met Ala Gin His Glu 
1 5 

cgc gtt gcg gat gcg ctg cag ccg gcg teg ttg gcg gag teg tgg cgt 163 
Arg Val Ala Asp Ala Leu Gin Pro Ala Ser Leu Ala Glu Ser Trp Arg 
10 15 20 

gag ctg aaa acg atg cct teg ggg ccc aag gec tgg tgg tat gtg agt 211 
Glu Leu Lys Thr Met Pro Ser Gly Pro Lys Ala Trp Trp Tyr Val Ser 
25 30 35 

ttc gtg gtt att age gtg gtc acg gtc gtg gcg atg gtc ggc acg tec 259 
Phe Val Val He Ser Val Val Thr Val Val Ala Met Val Gly Thr Ser 
40 45 50 

aac ttg ttg ggc tat tec gtt gat ctg ate aat ggg cag teg ttg ccg 307 
Asn Leu Leu Gly Tyr Ser Val Asp Leu He Asn Gly Gin Ser Leu Pro 
55 60 65 

ctg ate ggt tea gga teg ace gca atg ate tgg ttg ctt ggt ttg. gtg 355 
Leu He Gly Ser Gly Ser Thr Ala Met He Trp Leu Leu Gly Leu Val 
70 75 80 85 

ggc get gga att tta gca gaa act gee ggt cgc gcg ctg ctg caa ttg 403 
Gly Ala Gly He Leu Ala Glu Thr Ala Gly Arg Ala Leu Leu Gin Leu 
90 95 100 

gtg ate aac ace ttg gca cgt cgc ctg teg gtg gat ctg egg aaa get 451 
Val He Asn Thr Leu Ala Arg Arg Leu Ser Val Asp Leu Arg Lys Ala 
105 110 * 115 

gcg ctg tct teg gcg ttg cgt gca ccg gtt cct gat gtc atg gaa ttg 499 
Ala Leu Ser Ser Ala Leu Arg Ala Pro Val Pro Asp Val Met Glu Leu 
120 125 130 

ggc acg gga aac gtg att age cgc ctg acg caa gac ate gat aac act 547 
Gly Thr Gly Asn Val He Ser Arg Leu Thr Gin Asp He Asp Asn Thr 
135 140 145 

gtg cgc ate gtc ggc atg gta ggt gtg cgt ttg gtg ate ace att ttg 595 
Val Arg He Val Gly Met Val Gly Val Arg Leu Val He Thr He Leu 
150 155 160 165 

att ctg ccc age tec ttg ttc gcg ttg atg ace att cac tgg ace ttt 643 
He Leu Pro Ser Ser Leu Phe Ala Leu Met Thr He His Trp Thr Phe 
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17 ° 175 180 

gtg ate ctg ttc ate gca gtg att gtg gtg ctg att ccc age ggt egg 691 
Val He Leu Phe He Ala Val lie Val Val Leu He Pro Ser Gly Arg 
185 190 195 

aaa gee gtg cga get att cct teg gca aca aat att gtg tec agt acg 739 
Lys Ala Val Arg Ala He Pro Ser Ala Thr Asn He Val Ser Ser Thr 
200 205 210 

gag gcg cgt cga aac aat ctg- etc etc gat acg ate cgt ggc att gaa 787 
Glu Ala Arg Arg Asn Asn Leu Leu Leu Asp Thr He Arg Gly He Glu 
215 220 225 

aca ctg cgt gtg etc aag etc ggt gcg tgg ggt gtg cag egg atg cgc 835 
Thr Leu Arg Val Leu Lys Leu Gly Ala Trp Gly Val Gin Arg Met Arg 
230 235 240 245 

caa gcg teg tgg act gcg gtg caa gca aca get gat cgc gcg ccg att 883 
Gin Ala Ser Trp Thr Ala Val Gin Ala Thr Ala Asp Arg Ala Pro He 
250 255 ' 260 

ttc act cgt ctg etc gee ctt ggt teg att get tat ggc ctg ctg eta 931 
Phe Thr Arg Leu Leu Ala Leu Gly Ser He Ala Tyr Gly Leu Leu Leu 
265 270 ^ 275 

att ggc gtg ttt ggg etc agt gcg ttt tgg gtt gee cag gat gcg atg 979 
He Gly Val Phe Gly Leu Ser Ala Phe Trp Val Ala Gin Asp Ala Met 
280 285 290 

age att gga gcg gca acg gca gca gtt ttc gtg gtt gtg cgc atg gaa 1027 
Ser He Gly Ala Ala Thr Ala Ala Val Phe Val Val Val Arg Met Glu 
295 300 305 

att cac gtg ttc aac gtg ctg ttc ttc gca teg gaa att cag agt gcg 1075 
He His Val Phe Asn- Val Leu Phe Phe Ala Ser Glu He Gin Ser Ala 
310 315 320 325 

tct act tct ctt ggt cgc gcg gtg tec ctt gee cag atg get cgt cgc 1123 
Ser Thr Ser Leu Gly Arg Ala Val Ser Leu Ala Gin Met Ala Arg Arg 
330 335 340 

ace gaa cag ctg tct gag tct gee gat tgc aca gaa cca ccc tec gtg 1171 
Thr Glu Gin Leu Ser Glu Ser Ala Asp Cys Thr Glu Pro Pro Ser Val 
345 350 355 

act gtg cag gac gtg acg ttt aaa tat ccc ggc ggc gtg gee att ttg 1219 
Thr Val Gin Asp Val Thr Phe Lys Tyr Pro Gly Gly Val Ala He Leu 
360 365 370 

gag gat ttc aat ctg gtc ttg gaa gca gga aca ace aca gcg ctg gtc 1267 
Glu Asp Phe Asn Leu Val Leu Glu Ala Gly Thr Thr Thr Ala Leu Val 
375 380 385 

ggt act tct ggt gcg gga aaa tec acg etc gcg ggc gtc att gcg ggg 1315 
Gly Thr Ser Gly Ala Gly Lys Ser Thr Leu Ala Gly Val He Ala Gly 
390 395 400 ' 405 

ctg cag cgc cct gat tec ggc gee gtt ttg gtc ggg ggc ate aac ace 1363 
Leu Gin Arg Pro Asp Ser Gly Ala Val Leu Val Gly Gly He Asn Thr 
410 415 420 
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gcc acc gtc acc gac acg tgg act acc cgc cag gtt gcg ctg ate age 1411 
Ala Thr Val Thr Asp Thr Trp Thr Thr Arg Gin Val Ala Leu He Ser 
425 * 430 435 

cag gaa gtc cac ctt ttc gca ggc act ctg gca gag gat ctt cgc atg 1459 
Gin Glu Val His Leu Phe Ala Gly Thr Leu Ala Glu Asp Leu Arg Met 
440 445 450 

gcc aat gcg cac gcc acc gac gcg cag etc cac gca gcg etc gag teg 1507 
Ala Asn Ala His Ala Thr Asp Ala Gin Leu His Ala Ala Leu Glu Ser 
455 460 465 

gtc ggg etc ggg caa atg aca act get ttt cga cgt ttc ttt cca tec 1555 
Val Gly Leu Gly Gin Met Thr Thr Ala Phe Arg Arg Phe Phe Pro Ser 
470 475 480 485 

gga tta gac acc aaa att ggc gcc ggc gca gaa gaa etc acc cct gaa 1603 
Gly Leu Asp Thr Lys He Gly Ala Gly Ala Glu Glu Leu Thr Pro Glu 
490 495 500 

ate caa cag caa ate tct ctt gcc cgc ate gtg etc cgc aat cca cct 1651 
He Gin Gin Gin He Ser Leu Ala Arg He Val Leu Arg Asn Pro Pro 
505 510 515 

gtg ttg ate atg gat gaa gcc acc agt gaa gcc ggc age gat gat gcc 1699 
Val Leu He Met Asp Glu Ala Thr Ser Glu Ala Gly Ser Asp Asp Ala 
520 525 530 

cgc atg ttg gaa aaa gcc gcc aca gaa ate gca cga aac cgc acc acc 1747 
Arg Met Leu Glu Lys Ala Ala Thr Glu He Ala Arg Asn Arg Thr Thr 
535 540 545 

ttg gtt gtt gcg cac cgc ctt gac caa gca gtt gtc gca gat cgc ate 1795 
Leu Val Val Ala His Arg Leu Asp Gin Ala Val Val Ala Asp Arg lie 
550 555 560 565 

ate gtg atg gaa caa ggc aca ate acc gaa gac ggc act cac cag gaa 184 3 
He Val Met Glu Gin Gly Thr He Thr Glu Asp Gly Thr His Gin Glu 
570 575 580 

tta ctt get ttt gag ggc cgc tac gcg cag ctg tat caa cga tgg agt 1891 
Leu Leu Ala Phe Glu Gly Arg Tyr Ala Gin Leu Tyr Gin Arg Trp Ser 
585 * " * 590 595 

get caa tagttcaaat ccaccacaaa etc 1920 
Ala Gin 



<210> 354 
<211> 599 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Ala Gin His Glu Arg Val Ala Asp Ala Leu Gin Pro Ala Ser Leu 
1 5 10 15 

Ala Glu Ser Trp Arg Glu Leu Lys Thr Met Pro Ser Gly Pro Lys Ala 
20 25 30 
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Trp Trp Tyr Val Ser Phe Val Val He Ser Val Val Thr Val Val Ala 
35 40 45 

Met Val Gly Thr Ser Asn Leu Leu Gly Tyr Ser Val Asp Leu He Asn 
50 55 60 

Gly Gin Ser Leu Pro Leu He Gly Ser Gly Ser Thr Ala Met He Trp 
65 70 75 80 

Leu Leu Gly Leu Val Gly Ala Gly He Leu Ala Glu Thr Ala Gly Arg 
85 90 95 

Ala Leu Leu Gin Leu Val He Asn Thr Leu Ala Arg Arg Leu Ser Val 
100 105 " 110 

Asp Leu Arg Lys Ala Ala Leu Ser Ser Ala Leu Arg Ala Pro Val Pro 
115 120 125 

Asp Val Met Glu Leu Gly Thr Gly Asn Val He Ser Arg Leu Thr Gin 
130 135 140 

Asp He Asp Asn Thr Val Arg He Val Gly Met Val Gly Val Arg Leu 
145 150 155 160 

Val He Thr He Leu He Leu Pro Ser Ser Leu Phe Ala Leu Met Thr 
165 170 175 

He His Trp Thr Phe Val He Leu Phe He Ala Val He Val Val Leu 
180 185 190 

He Pro Ser Gly Arg Lys Ala Val Arg Ala He Pro Ser Ala Thr Asn 
195 200 205 

He Val Ser Ser Thr Glu Ala Arg Arg Asn Asn Leu Leu Leu Asp Thr 
210 215 220 

He Arg Gly He Glu Thr Leu Arg Val Leu Lys Leu Gly Ala Trp Gly 
225 230 235 240 

Val Gin Arg Met Arg Gin Ala Ser Trp Thr Ala Val Gin Ala Thr Ala 
245 250 255 

Asp Arg Ala Pro He Phe Thr Arg Leu Leu Ala Leu Gly Ser He Ala 
260 265 270 

Tyr Gly Leu Leu Leu He Gly Val Phe Gly Leu Ser Ala Phe Trp Val 
275 280 285 

Ala Gin Asp Ala Met Ser He Gly Ala Ala Thr Ala Ala Val Phe Val 
290 295 300 

Val Val Arg Met Glu He His Val Phe Asn Val Leu Phe Phe Ala Ser 
305 310 315 320 

Glu He Gin Ser Ala Ser Thr Ser Leu Gly Arg Ala Val Ser Leu Ala 
325 330 335 



Gin Met Ala Arg Arg Thr Glu Gin Leu Ser Glu Ser Ala Asp Cys Thr 
340 345 350 
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Glu Pro Pro Ser Val Thr Val Gin Asp Val Thr Phe Lys Tyr Pro Gly 
355 360 365 

Gly Val Ala He Leu Glu Asp Phe Asn Leu Val Leu Glu Ala Gly Thr 
370 375 380 

Thr Thr Ala Leu Val Gly Thr Ser Gly Ala Gly Lys Ser Thr Leu Ala 
385 390 395 400 

Gly Val He Ala Gly Leu Gin Arg Pro Asp Ser Gly Ala Val Leu Val 
405 410 415 

Gly Gly He Asn Thr Ala Thr Val Thr Asp Thr Trp Thr Thr Arg Gin 
420 425 430 

Val Ala Leu He Ser Gin Glu Val His Leu Phe Ala Gly Thr Leu Ala 
435 440 445 

Glu Asp Leu Arg Met Ala Asn Ala His Ala Thr Asp Ala Gin Leu His 
450 455 460 

Ala Ala Leu Glu Ser Val Gly Leu Gly Gin Met Thr Thr Ala Phe Arg 
465 470 475 480 

Arg Phe Phe Pro Ser Gly Leu Asp Thr Lys He Gly Ala Gly Ala Glu 
485 490 495 

Glu Leu Thr Pro Glu He Gin Gin Gin He Ser Leu Ala Arg He Val 
500 505 510 

Leu Arg Asn Pro Pro Val Leu He Met Asp Glu Ala Thr Ser Glu Ala 
515 520 525 

Gly Ser Asp Asp Ala Arg Met Leu Glu Lys Ala Ala Thr Glu He Ala 
530 * ~ 535 540 

Arg Asn Arg Thr Thr Leu Val Val Ala His Arg Leu Asp Gin Ala Val 
545 550 555 560 

Val Ala Asp Arg He He Val Met Glu Gin Gly Thr He Thr Glu Asp 
565 570 575 

Gly Thr His Gin Glu Leu Leu Ala Phe Glu Gly Arg Tyr Ala Gin Leu 
580 585 590 

Tyr Gin Arg Trp Ser Ala Gin 
595 



<210> 355 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXN01602 

<400> 355 

tgcaggccac atgcctccca gtgccgtctc tgcacgttga ttttcccctg ccacgactgg 60 
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tcgcagggcg actttctagc acttttaaag gaatttttta atg get aaa acc cat 115 

Met Ala Lys Thr His. 
1 5 

att egg tta cag gac ctt tec ctg tea tac acc tea acc ccg tta att 163 
He Arg Leu Gin Asp Leu Ser Leu Ser Tyr Thr Ser Thr Pro Leu He 
10 15 20 

acg aag etc aat ate act gtt tct tct gga cag tgc gca gtg att gtt 211 
Thr Lys Leu Asn He Thr Val Ser Ser Gly Gin Cys Ala Val He Val 
25 30 35 

ggt gag aat ggt cga ggt aaa acc aca ctt ctg cga gca ctg get cga 259 
Gly Glu Asn Gly Arg Gly Lys Thr Thr Leu Leu Arg Ala Leu Ala Arg 
40 45 50 

gaa ttc ccg cca tct gca ggt gag att etc act cat ggc acg gta gca 307 
Glu Phe Pro Pro Ser Ala Gly Glu He Leu Thr His Gly Thr Val Ala 
55 60 65 

att get cat caa cac atg cct gca ggt gat ctg tec gtc gga gag ate 355 
He Ala His Gin His Met Pro Ala Gly Asp Leu Ser Val Gly Glu He 
70 75 80 85 

tgt gat gag gca att cgt gat tea aag aat get etc gaa gag ctt gag 403 
Cys Asp Glu Ala He Arg Asp Ser Lys Asn Ala Leu Glu Glu Leu Glu 
90 95 100 

aga get gga get eta ctt gag aca aac act gcg cac gca ctt gat gga 4 51 
Arg Ala Gly Ala Leu Leu Glu Thr Asn Thr Ala His Ala Leu Asp Gly 
105 110 115 

tat caa caa gee ctt gat gee get gaa gtg ctt gac gca tgg aac get 4 99 
Tyr Gin Gin Ala Leu Asp Ala Ala Glu Val Leu Asp Ala Trp Asn Ala 
120 125 130 

gaa cat cga tta gaa aaa get ctg cgc age ttt ggc gcg ate acc gat 547 
Glu His Arg Leu Glu Lys Ala Leu Arg Ser Phe Gly Ala lie Thr Asp 
135 140 145 

aga tec cgt gca etc agt gag eta teg ate ggg caa agg tat egg gta 595 
Arg Ser Arg Ala Leu Ser Glu Leu Ser lie Gly Gin Arg Tyr Arg Val 
150 155 160 ^ 165 

egg ctg gee tgc etc ate ggt ggc gat get gat att ttg ctt etc gat 643 
Arg Leu Ala Cys Leu lie Gly Gly Asp Ala Asp He Leu Leu Leu Asp 
170 175 180 

gaa ccc acc aat cat ctt gac egg ggc gcg ctt aac tat etc acc gaa 691 
Glu Pro Thr Asn His Leu Asp Arg Gly Ala Leu Asn Tyr Leu Thr Glu 
185 190 195 

gec ata acc tec cac aaa ggt gtg gta ctt gtt gtt tct cat gat caa 739 
Ala lie Thr Ser His Lys Gly Val Val Leu Val Val Ser His Asp Gin 
200 205 210 

gca ctg ate aaa gat gtc gcg gat ttc ate ate gat att gat tea acc 787 
Ala Leu He Lys Asp Val Ala Asp Phe lie lie Asp lie Asp Ser Thr 
215 220 225 
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cca gac ggc 
Pro Asp Gly 
230 

cgc caa agg 
Arg Gin Arg 



gca caa act 
Ala Gin Thr 



cag egg gtg 
Gin Arg Val 
280 

act cgc gca 
Thr Arg Ala 
295 

cag gat gcg 
Gin Asp Ala 
310 

cca ttg ctt 
Pro Leu Leu 



gac ttt teg 
Asp Phe Ser 



cat tea gtg 
His Ser Val 
360 

get ggc aaa 
Ala Gly Lys 
375 

gca agt ggt 
Ala Ser Gly 
390 

gaa tea ctt 
Glu Ser Leu 



aag tgg gga 
Lys Trp Gly 



ttc tea att 
Phe Ser lie 
440 

ggc aat cct 
Gly Asn Pro 
455 

atg cac ttg 



eta cca egg 
Leu Pro Arg 
235 

agt gcg ctt 
Ser Ala Leu 
250 

gtg caa cag 
Val Gin Gin 
265 

aat tct teg 
Asn Ser Ser 



tct egg get 
Ser Arg Ala 



ttg gat age 
Leu Asp Ser 
315 

ctg cct ace 
Leu Pro Thr 
330 

gac ctt ttt 
Asp Leu Phe 
345 

gta tea ggt 
Val Ser Gly 



tea acg etc 
Ser Thr Leu 



teg gtt gca 
Ser Val Ala 
395 

gtc ggc gag 
Val Gly Glu 
410 

ctt tta agt 
Leu Leu Ser 
425 

ggt caa cgc 
Gly Gin Arg 



gaa ctg ttg 
Glu Leu Leu 



gtt tec gca 



ate tat cat 
lie Tyr His 



ctt gaa act 
Leu Glu Thr 



caa ttg cag 
Gin Leu Gin 
270 

tgg aaa cct 
Trp Lys Pro 
285 

ccc gga gtg 
Pro Gly Val 
300 

aaa gcg ttg 
Lys Ala Leu 



ttg aaa gtg 
Leu Lys Val 



gta ccc cac 
Val Pro His 
350 

gac aaa ata 
Asp Lys lie 
365 

ate gaa gtc 
He Glu Val 
380 

aac cat gee 
Asn His Ala 



gtg cca tea 
Val Pro Ser 



gtt gag gag 
Val Glu Glu 
430 

aga aga eta 
Arg Arg Leu 
445 

ctt etc gat 
Leu Leu Asp 
4 60 

ctt aca gag 



gag ggt ttt 
Glu Gly Phe 
240 

tgg agg cag 
Trp Arg Gin 
255 

gag gat eta 
Glu Asp Leu 



cca aaa gga 
Pro Lys Gly 



gtg cag gee 
Val Gin Ala 
305 

gac gtt ccc 
Asp Val Pro 
320 

cga cca gat 
Arg Pro Asp 
335 

cgc ttg cgt 
Arg Leu Arg 



gtg ate act 
Val He Thr 



ttg tct ggg 
Leu Ser Gly 
,385 

cga act ggg 
Arg Thr Gly 
4 00 

ata gca cga 
He Ala Arg 
415 

age cga ttt 
Ser Arg Phe 



gat ttg gee 
Asp Leu Ala 



gaa cct teg 
Glu Pro Ser 
465 

tgg ctg gac 



gat tct tat 
Asp Ser Tyr 



gat tat gee 
Asp Tyr Ala 
260 

gag cac gca 
Glu His Ala 
275 

acg gga aaa 
Thr Gly Lys 
290 

tta aag cga 
Leu Lys Arg 



ccg get ccg 
Pro Ala Pro 



aaa ccc atg 
Lys Pro Met 
34 0 

ctg cca ggc 
Leu Pro Gly 
355 

ggt gac aac 
Gly Asp Asn 
370 

gtt ttg act 
Val Leu Thr 



gtt etc ggc 
Val Leu Gly 



gat cac gca 
Asp His Ala 
420 

gee eta cag 
Ala Leu Gin 
435 

atg teg tta 
Met Ser Leu 
450 

aac cat ctg 
Asn His Leu 



acg ace gcg 



cga 835 

Arg 

245 

get 883 
Ala 



cgc 931 
Arg 



cac 979 
His 



gca 1027 
Ala 



gee 1075 

Ala 

325 

gtg 1123 
Val 



tea 1171 
Ser 



ggc 1219 
Gly 



ccg 1267 
Pro 



caa 1315 

Gin 

405 

gtt 1363 
Val 



gaa 1411 
Glu 



get 1459 
Ala 



tct 1507 
Ser 



get 1555 
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Met His Leu Val Ser Ala Leu Thr Glu Trp Leu Asp Thr Thr Ala Ala 

470 475 480 485 

gca gtg ate atg gta acg cat gat cga cag eta etc cgc gat acg get 1603 

Ala Val He Met Val Thr His Asp Arg Gin Leu Leu Arg Asp Thr Ala 
490 495 500 

cat tgg agg cac ate gag ttg aaa tct taagaattcg caagggcttt 1650 

His Trp Arg His He Glu Leu Lys Ser 
505 510 



cac 



1653 



<210> 356 
<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Met Ala Lys Thr His He Arg Leu Gin Asp Leu Ser Leu Ser Tyr Thr 
1 5 10 15 

Ser Thr Pro Leu He Thr Lys Leu Asn He Thr Val Ser Ser Gly Gin 
20 25 30 

Cys Ala Val He Val Gly Glu Asn Gly Arg Gly Lys Thr Thr Leu Leu 
35 40 ' 45 

Arg Ala Leu Ala Arg Glu Phe Pro Pro Ser Ala Gly Glu He Leu Thr 
50 55 60 

His Gly Thr Val Ala He Ala His Gin His Met Pro Ala Gly Asp Leu 
65 70 75 ' 80 

Ser Val Gly Glu He Cys Asp Glu Ala He Arg Asp Ser Lys Asn Ala 
85 90 95 

Leu Glu Glu Leu Glu Arg Ala Gly Ala Leu Leu Glu Thr Asn Thr Ala 
100 105 110 

His Ala Leu Asp Gly Tyr Gin Gin Ala Leu Asp Ala Ala Glu Val Leu 
115 120 125 

Asp Ala Trp Asn Ala Glu His Arg Leu Glu Lys Ala Leu Arg Ser Phe 
130 135 140 

Gly Ala He Thr Asp Arg Ser Arg Ala Leu Ser Glu Leu Ser He Gly 
14 5 150 155 160 

Gin Arg Tyr Arg Val Arg Leu Ala Cys Leu He Gly Gly Asp Ala Asp 
165 170 175 

He Leu Leu Leu Asp Glu Pro Thr Asn His Leu Asp Arg Gly Ala Leu 
180 185 190 

Asn Tyr Leu Thr Glu Ala He Thr Ser His Lys Gly Val Val Leu Val 
195 200 205 

Val Ser His Asp Gin Ala Leu He Lys Asp Val Ala Asp Phe He He 
210 - 215 220 
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Asp lie Asp Ser Thr Pro Asp Gly Leu Pro Arg He Tyr His Glu Gly 
225 230 235 240 

Phe Asp Ser Tyr Arg Arg Gin Arg Ser Ala Leu Leu Glu Thr Trp Arg 
245 250 255 

Gin Asp Tyr Ala Ala Ala Gin Thr Val Gin Gin Gin Leu Gin Glu Asp 
260 265 270 

Leu Glu His Ala Arg Gin Arg Val Asn Ser Ser Trp Lys Pro Pro Lys 
275 ' 280 * 285 

Gly Thr Gly Lys His Thr Arg Ala Ser Arg Ala Pro Gly Val Val Gin 
290 295 300 

Ala Leu Lys Arg Ala Gin Asp Ala Leu Asp Ser Lys Ala Leu Asp Val 
305 310 315 320 

Pro Pro Ala Pro Ala Pro Leu Leu Leu Pro Thr Leu Lys Val Arg Pro 
325 330 335 

Asp Lys Pro Met Val Asp Phe Ser Asp Leu Phe Val Pro His Arg Leu 
340 345 350 

Arg Leu Pro Gly Ser His Ser Val Val Ser Gly Asp Lys He Val He 
355 360 365 

Thr Gly Asp Asn Gly Ala Gly Lys Ser Thr Leu He Glu Val Leu Ser 
370 375 380 

Gly Val Leu Thr Pro Ala Ser Gly Ser Val Ala Asn His Ala Arg Thr 
•385 390 395 400 

Gly Val Leu Gly Gin Glu Ser Leu Val Gly Glu Val Pro Ser He Ala 
405 410 415 

Arg Asp His Ala Val Lys Trp Gly Leu Leu Ser Val Glu Glu Ser Arg 
420 " 425 430 

Phe Ala Leu Gin Glu Phe Ser He Gly Gin Arg Arg Arg Leu Asp Leu 
435 440 445 

Ala Met Ser Leu Ala Gly Asn Pro Glu Leu Leu Leu Leu Asp Glu Pro 
450 455 460 

Ser Asn His Leu Ser Met His Leu Val Ser Ala Leu Thr Glu Trp Leu 
465 470 475 " 480 

Asp Thr Thr Ala Ala Ala Val He Met Val Thr His Asp Arg Gin Leu 
485 490 495 



Leu Arg Asp Thr Ala His Trp Arg His lie Glu Leu Lys Ser 
500 505 510 



<210> 357 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN02515 



<400> 357 

gtggctaagc acagttactt ggccaagctg ggcggcagaa aaaccggccc agctaatact 60 



tcagtttaaa attcgcttca accctgaaag attgtgacag atg age act ctt gaa 

Met Ser Thr Leu Glu 
1 5 



115 



ate cgt aac ctg cac gca cag gtc ctg ccg tec gat gag tec get gag 
lie Arg Asn Leu His Ala Gin Val Leu Pro Ser Asp Glu Ser Ala Glu 
10 15 20 



163 



cct aag gaa ate etc aag ggc gtc aac etc ace ate aac tct ggt gag 
Pro Lys Glu He Leu Lys Gly Val Asn Leu Thr He Asn Ser Gly Glu 
25 30 35 



211 



ate cac gec ate atg ggc cct aac ggt tec ggc aag tec act ctt get 
He His Ala He Met Gly Pro Asn Gly Ser Gly Lys Ser Thr Leu Ala 
40 45 50 



259 



tac acc ctt ggt gga cac cca cgc tac gag gta acc gca ggc gag gtc 
Tyr Thr Leu Gly Gly His Pro Arg Tyr Glu Val Thr Ala Gly Glu Val 
55 60 65 



307 



etc etc gac ggc gag aac ate ctg gag atg gaa gtt gat gag cgt gca 
Leu Leu Asp Gly Glu Asn He Leu Glu Met Glu Val Asp Glu Arg Ala 
70 75 80 85 



355 



cgc get ggt etc ttc ctg gee atg cag tat cca act gaa ate cct ggc 
Arg Ala Gly Leu Phe Leu Ala Met Gin Tyr Pro Thr Glu He Pro Gly 
90 95 100 



403 



gtt tec gtt get aac ttc ctg cgt tec gca gcg acc gca ate cgc ggc 

Val Ser Val Ala Asn Phe Leu Arg Ser Ala Ala Thr Ala He Arg Gly 

105 110 115 

gag get cct aag ctt cgc gag tgg gtt aag gaa gtc cgc acc get cag 

Glu Ala Pro Lys Leu Arg Glu Trp Val Lys Glu Val Arg Thr Ala Gin 

120 125 130 



451 



499 



gaa get ctg gca att gac cct gag ttc tec aac cgc tea gtc aac gaa 
Glu Ala Leu Ala He Asp Pro Glu Phe Ser Asn Arg Ser Val Asn Glu 
135 140 145 



547 



ggt ttc tec ggt ggc gag aag aag cgc cac gag gtt ctg cag ctt gat 
Gly Phe Ser Gly Gly Glu Lys Lys Arg His Glu Val Leu Gin Leu Asp 
150 155 160 165 



595 



ctg ctg aag cca aag ttc gcg ate atg gat gag acc gac tec ggc ctt 
Leu Leu Lys Pro Lys Phe Ala He Met Asp Glu Thr Asp Ser Gly Leu 
170 175 180 



643 



gac gtg gat gca ctg cgc att gtt tec gag ggc ate aac tec tac aag 
Asp Val Asp Ala Leu Arg He Val Ser Glu Gly He Asn Ser Tyr Lys 
185 190 195 



691 



cag gag acc gaa ggt ggc ate ttg atg ate acc cac tac aag cgc ate 739 
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Gin Glu Thr Glu Gly Gly He Leu Met He Thr His Tyr Lys Arg He 
200 * 205 210 

etc aac tac gtt aag cct gac ttc att cac gtt ttc gcg aat ggc cag 787 

Leu Asn Tyr Val Lys Pro Asp Phe He His Val Phe Ala Asn Gly Gin 

215 ^ 220 225 

att gtg acc acc ggt ggc get gag ctt get gac aag etc gag get gac 835 

He Val Thr Thr Gly Gly Ala Glu Leu Ala Asp Lys Leu Glu Ala Asp 

230 235 240 245 

ggc tac gac cag ttc ate aag taacatgtcc gatttcctca atg 879 

Gly Tyr Asp Gin Phe He Lys 
250 



<210> 358 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Ser Thr Leu Glu He Arg Asn Leu His Ala Gin Val Leu Pro Ser 
15 10 15 

Asp Glu Ser Ala Glu Pro Lys Glu He Leu Lys Gly Val Asn Leu Thr 
20 25 30 

He Asn Ser Gly Glu He His Ala lie Met Gly Pro Asn Gly Ser Gly 
35 40 45 

Lys Ser Thr Leu Ala Tyr Thr Leu Gly Gly His Pro Arg Tyr Glu Val 
50 ^55 60 

Thr Ala Gly Glu Val Leu Leu Asp Gly Glu Asn He Leu Glu Met Glu 
65 70 75 80 

Val Asp Glu Arg Ala Arg Ala Gly Leu Phe Leu Ala Met Gin Tyr Pro 
85 90 95 

Thr Glu He Pro Gly Val Ser Val Ala Asn Phe Leu Arg Ser Ala Ala 
100 105 110 

Thr Ala He Arg Gly Glu Ala Pro Lys Leu Arg Glu Trp Val Lys Glu 
115 120 125 

Val Arg Thr Ala Gin Glu Ala Leu Ala He Asp Pro Glu Phe Ser Asn 
130 135 140 

Arg Ser Val Asn Glu Gly Phe Ser Gly Gly Glu Lys Lys Arg His Glu 
145 150 ^ 155 160 

Val Leu Gin Leu Asp Leu Leu Lys Pro Lys Phe Ala He Met Asp Glu 
165 ' 170 175 

Thr Asp Ser Gly Leu Asp Val Asp Ala Leu Arg He Val" Ser Glu Gly 
180 185 190 

lie Asn Ser Tyr Lys Gin Glu Thr Glu Gly Gly He Leu Met He Thr 
195 200 205 
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210 215 

Phe Ala Asn Gly Gin He Val Thr Thr 
225 230 

Lys Leu Glu Ala Asp Gly Tyr Asp Gin 
245 
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Lys Pro Asp Phe He His Val 
220 

Gly Gly Ala Glu Leu Ala Asp 
235 240 

Phe He Lys 
250 



<210> 359 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXN00525 



<400> 359 

ccatcgtgtt tattactcac aaccctgagc ttgctgatga atctgatcgg gtggtcacca 60 

tggttgacgg gcgcatcatt gggtctgagg tgaaacactc atg age ctt gca gaa 115 

Met Ser Leu Ala Glu 
1 5 

tea att ctt ttg gcg etc acc age ctg aga age aac aag atg cgt gca 163 
Ser He Leu Leu Ala Leu Thr Ser Leu Arg Ser Asn Lys Met Arg Ala 
10 15 20 

ttg ttg acg ctg tta gga gtc ate att ggt ate gca tea gtc ate gga 211 
Leu Leu Thr Leu Leu Gly Val lie He Gly He Ala Ser Val He Gly 
25 -30 35 

att ttg acc att ggt aaa gec ctg cag gat caa act ttg aat agt ttg 259 
He Leu Thr He Gly Lys Ala Leu Gin Asp Gin Thr Leu Asn Ser Leu 
40 45 50 

gaa age ttg ggc gcg aat gat ctg teg gcg cag gtg gag gaa cgc ccc 307 
Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin Val Glu Glu Arg Pro 
55 60 65 

gac gaa gat tec ccc gaa ccc gat atg ttc get ttt tct ggg get gca 355 
Asp Glu Asp Ser Pro Glu Pro Asp Met Phe Ala Phe Ser Gly Ala Ala 
70 75 80 " 85 

aac tct agt ggc aat ctg att ccg'gaa gaa aca gtt gat acg ctg cgc 403 
Asn Ser Ser Gly Asn Leu He Pro Glu Glu Thr Val Asp Thr Leu Arg 
90 95 * 100 

gat cgt ttc gca ggc age ate acg gga ate age gtt ggc gga atg ggt 451 
Asp Arg Phe Ala Gly Ser He Thr Gly He Ser Val Gly Gly Met Gly 
105 no H5 

acg caa ggc act etc ate ggc gac acc gca gat ctt aaa tec gat etc 4 99 
Thr Gin Gly Thr Leu He Gly Asp Thr Ala Asp Leu Lys Ser Asp Leu 
!20 125 130 

etc ggc gtc aac gag gat tat atg tgg atg aat ggc gtc gaa atg aac 547 
Leu Gly Val Asn Glu Asp Tyr Met Trp Met Asn Gly Val Glu Met Asn 
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135 140 145. 

tac ggc cgc gcc ate acg caa gac gat gtt gec get cag cgc ccc gtt 595 

Tyr Gly Arg Ala He Thr Gin Asp Asp Val Ala Ala Gin Arg Pro Val 

150 155 160 165 

gcg gtc ate gcc cca gac acc ttt aat acg ctt ttc gac gca aac ccc 643 

Ala Val He Ala Pro Asp Thr Phe Asn Thr Leu Phe Asp Ala Asn Pro 
170 175 180 

aac etc get ctg ggg tec gaa gta get ttt gaa etc aac ggt caa gag 691 

Asn Leu Ala Leu Gly Ser Glu Val Ala Phe Glu Leu Asn Gly Gin Glu 
185 190 195 

aca ttt ttg egg gtt ate ggt gtg tat aaa gaa gcc gca gca ggt gga 739 

Thr Phe Leu Arg Val He Gly Val Tyr Lys Glu Ala Ala Ala Gly Gly 
200 205 210 

ctt gtg gga age aat cca acc gtc cac acc tac acc cca tat acg gtg 787 

Leu Val Gly Ser Asn Pro Thr Val His Thr Tyr Thr Pro Tyr Thr Val 
215 220 225 

gcc aat gac ate acc cac acg gaa gat gga ttg aac acg tta agt ate 835 

Ala Asn Asp He Thr His Thr Glu Asp Gly Leu Asn Thr Leu Ser He 

230 235 240 245 

cgt gca get cag ggc gta gac cag gat tea ctt aag ggt tea ctg caa 883 

Arg Ala Ala Gin Gly Val Asp Gin Asp Ser Leu Lys Gly Ser Leu Gin 
250 255 260 

acc tac ttc gac gcg ctg tac gcc aac aat gac teg cac cac gtt gcc 931 

Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn Asp Ser His His Val Ala 
265 270 275 

atg ttg gac ttc cgt aaa cag ate gaa gag ttc aac acc att etc ggc 979 

Met Leu Asp Phe Arg Lys Gin He Glu Glu Phe Asn Thr He Leu Gly 
280 285 290 

gca atg agt ttg ggt ate tea gcc ate ggc gga att tec ttg ctt gtc 1027 
Ala Met Ser Leu Gly He Ser Ala He Gly Gly He Ser Leu Leu Val 
295 300 305 

ggt ggc ate gga gtg atg aac att atg ttg gtg tct gtc acc gag cga 1075 

Gly Gly He Gly Val Met Asn He Met Leu Val Ser Val Thr Glu Arg 

310 * 315 320 325 

acc cgc gaa ate ggt gtc cga aaa gcc etc ggc get cgt cga cgt gac 1123 

Thr Arg Glu He Gly Val Arg Lys Ala Leu Gly Ala Arg Arg Arg Asp 
330 335 340 

att cgc ctg caa ttc gtc gtt gaa gcc atg ate att tgt ttc ate ggt 1171 

He Arg Leu Gin Phe Val Val Glu Ala Met He He Cys Phe He Gly 
345 350 355 

ggc ate etc ggc gtg ctt ttg ggc ggc att ttg gga ttg ate atg tec 1219 

Gly He Leu Gly Val Leu Leu Gly Gly He Leu Gly Leu He Met Ser 
360 365 370 

age get att ggc tac att tec ttg cca cca ctg agt gga ate gtg ate 1267 
Ser Ala He Gly Tyr He Ser Leu Pro Pro Leu Ser Gly He Val He 
375 380 385 
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gcc ttg gta ttt tec atg get ate ggc 
Ala Leu Val Phe Ser Met Ala He Gly 
390 395 

gcc aac aag gca gca aag etc gat cca 
Ala Asn Lys Ala Ala Lys Leu Asp Pro 
410 

taaaagcetc gtttttaagg tag 



ctg ttt ttc ggc tac tac ccc 1315 
Leu Phe Phe Gly Tyr Tyr Pro 
4 00 ~ 405 

att gac gcc ttg cgt tat gag 1363 
He Asp Ala Leu Arg Tyr Glu 
415 420 

1386 



<210> 360 
<211> 421 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 360 

Met Ser Leu Ala Glu Ser He Leu Leu Ala Leu Thr Ser Leu Arg Ser 
15 10 15 

Asn Lys Met Arg Ala Leu Leu Thr Leu Leu Gly Val He He Gly He 
20 25 30 

Ala Ser Val He Gly He Leu Thr He Gly Lys Ala Leu Gin Asp Gin 
35 40 45 

Thr Leu Asn Ser Leu Glu Ser Leu Gly Ala Asn Asp Leu Ser Ala Gin 
50 55 60 

Val Glu Glu Arg Pro Asp Glu Asp Ser Pro Glu Pro Asp Met Phe Ala 
65 70 75 ' 80 

Phe Ser Gly Ala Ala Asn Ser Ser Gly Asn Leu He Pro Glu Glu Thr 
85 90 95 

Val Asp Thr Leu Arg Asp Arg Phe Ala Gly Ser He Thr Gly He Ser 
100 105 110 

Val Gly Gly Met Gly Thr Gin Gly Thr Leu He Gly Asp Thr Ala Asp 
115 120 125 

Leu Lys Ser Asp Leu Leu Gly Val Asn Glu Asp Tyr Met Trp Met Asn 
130 135 140 

Gly Val Glu Met Asn Tyr Gly Arg Ala He Thr Gin Asp Asp Val Ala 
145 150 155 " 160 

Ala Gin Arg Pro Val Ala Val He Ala Pro Asp Thr Phe Asn Thr Leu 
165 170 175 

Phe Asp Ala Asn Pro Asn Leu Ala Leu Gly Ser Glu Val Ala Phe Glu 
180 185 190 

Leu Asn Gly Gin Glu Thr Phe Leu Arg Val He Gly Val Tyr Lys Glu 
195 200 205 

Ala Ala Ala Gly Gly Leu Val Gly Ser Asn Pro Thr Val His Thr Tyr 
210 215 220 

Thr Pro Tyr Thr Val Ala Asn Asp He Thr His Thr Glu Asp Gly Leu 
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225 230 235 240 

Asn Thr Leu Ser He Arg Ala Ala Gin Gly Val Asp Gin Asp Ser Leu 
245 250 255 

Lys Gly Ser Leu Gin Thr Tyr Phe Asp Ala Leu Tyr Ala Asn Asn Asp 
260 265 270 

Ser His His Val Ala Met Leu Asp Phe Arg Lys Gin He Glu Glu Phe 
275 280 285 

Asn Thr He Leu Gly Ala Met Ser Leu Gly He Ser Ala lie Gly Gly 
290 295 300 

He Ser Leu Leu Val Gly Gly He Gly Val Met Asn He Met Leu Val 
305 310 315 320 

Ser Val Thr Glu Arg Thr Arg Glu He Gly Val Arg Lys Ala Leu Gly 
325 330 ' 335 

Ala Arg Arg Arg Asp He Arg Leu Gin Phe Val Val Glu Ala Met lie 
340 345 350 

He Cys Phe lie Gly Gly lie Leu Gly Val Leu Leu Gly Gly He Leu 
355 360 " 365 

Gly Leu lie Met Ser Ser Ala lie Gly Tyr lie Ser Leu Pro Pro Leu 
370 375 380 

Ser Gly lie Val lie Ala Leu Val Phe Ser Met Ala lie Gly Leu Phe 
385 390 395 400 

Phe Gly Tyr Tyr Pro Ala Asn Lys Ala Ala Lys Leu Asp Pro lie Asp 
405 410 415 

Ala Leu Arg Tyr Glu 
420 



<210> 361 
<211> 1815 
<212> DNA 

<213> Corynebacterium glut-ami cum 

<220> 
<221> CDS 

<222> (101) . . (1792) 
<223> RXN02096 

<400> 361 

cgcttcgacg acctcaccca c'agcgatatc cgcaggaatc tcatcgcggt ttttgatgag 60 

ccgttcttgt actcctcctc cataccgcga gaacatctcg atg ggt ttg gat gtc 115 

Met Gly Leu Asp Val 
1 5 

agt gat gag cag ate gaa cac gca gec agg ctt gec cag get cat gat 163 
Ser Asp Glu Gin lie Glu His Ala Ala Arg Leu Ala Gin Ala His Asp 
10 15 20 

ttt ate gat cgc ctt cca aac aaa tac gag gaa gtc att ggc gaa cgc 211 
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Phe lie Asp Arg Leu Pro Asn Lys Tyr Glu Glu Val lie Gly Glu Arg 

25 30 35 

ggc ctg acg ctt tct ggt ggt caa cgc caa cgc ate gec etc gca egg 259 

Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg lie Ala Leu Ala Arg 

40 45 " 50 

get ttc ctg gcg cat ccc aaa gtg ttg ,gtg ctt gat gat gec ace tct 307 

Ala Phe Leu Ala His Pro Lys Val Leu Val Leu Asp Asp Ala Thr Ser 

55 60 65 

gec att gat gec tec act gag gac cgc att ttc cag gec ttg cgc gaa 355 

Ala lie Asp Ala Ser Thr Glu Asp Arg lie Phe Gin Ala Leu Arg Glu 

70 75 80 " 85 

gaa ctg cac gat gtc acc att ttg ate ate gcg cac cgc cac tec act 4 03 

Glu Leu His Asp Val Thr He Leu He He Ala His Arg His Ser Thr 

90 95 100 

ttg gag etc ggc gat egg gtt ggt ctg gtc gaa gat gga egg gta aca 451 

Leu Glu Leu Gly Asp Arg Val Gly Leu Val Glu Asp Gly Arg Val Thr 

105 110 115 

gca ctg gga ccg ttg agt gag atg cgt gat cac get cgt ttc teg cat 4 99 

Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His Ala Arg Phe Ser His 

120 125 130 

ctg atg get ctt gat ttc cag gat tct cac gat ccg gaa ttc acc etc 547 

Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp Pro Glu Phe Thr Leu 

135 140 * 145 

gac aac ggt tea eta ccc age caa gag caa ttg tgg ccg gag gtc tec 595 

Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu Trp Pro Glu Val Ser 

150 155 160 165 

aca gaa aag cag tac aag att ctt gcg cct gee cct ggt cga ggc cgt 64 3 

Thr Glu Lys Gin Tyr Lys He Leu Ala Pro Ala Pro Gly Arg Gly Arg 

170 175 180 

ggc atg tec atg cca gca acc cct gag ctg etc gee cag att gag gcg 691 

Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu Ala Gin He Glu Ala 

185 190 195 

ctg cca gca gca acg gaa gaa aca cga gtt gat gee ggg agg eta cgc 739 

Leu Pro Ala Ala Thr Glu Glu Thr Arg Val Asp Ala Gly Arg Leu Arg 

200 205 210 

acc agt acc tec ggt ttc aaa ttg etc agt tta ttc aag cag gtc cgt 787 

Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu Phe Lys Gin Val Arg 

215 220 225 

tgg etc gtc gtc gcg gtc ate gcg ttg ttg ctg gtg ggc gta gec gec 835 

Trp Leu Val Val Ala Val He Ala Leu Leu Leu Val Gly Val Ala Ala 

230 235 240 245 

gat eta gca ttt cca aca ctg atg cgc gca gee ate gac aac ggt gtg 883 

Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala He Asp Asn Gly Val 

250 255 260 

caa gca caa age acc tec acg ttg tgg tgg ate gec ate gca ggc age 931 

Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp He Ala He Ala Gly Ser 
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265 270 275 

gta gta gtc ctt ctg tec tgg gec gec gec gcg ate aac acg att ate 979 
Val Val Val Leu Leu Ser Trp Ala Ala Ala Ala He Asn Thr He He 
280 285 290 

acg gca cgc acc ggt gaa egg ctg ctt tac ggc ttg cgt ctg cgc tea 1027 
Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly Leu Arg Leu Arg Ser 
295 300 305 

ttt gtg cat eta ttg cgc ctg tec atg age tat ttc gaa cgc acc atg 1075 
Phe Val His Leu Leu Arg Leu. Ser Met Ser Tyr Phe Glu Arg Thr Met 
310 315 320 ^ 325 

tec ggc cgc ate atg acg cgc atg acc acc gac ate gac aac etc teg 1123 
Ser Gly Arg He Met Thr Arg Met Thr Thr Asp He Asp Asn Leu Ser 
330 335 " * 340 

tec ttc etc caa tea ggt ctg gcg caa aca gtt gtc tct gtg ggc acg 1171 
Ser Phe Leu Gin Ser Gly Leu Ala Gin Thr Val Val Ser Val Gly Thr 
345 350 355 

etc ate ggt gtg gtc acc atg etc gee ate acc gac gca caa eta gca 1219 
Leu He Gly Val Val Thr Met Leu Ala He Thr Asp Ala Gin Leu Ala 
360 365 370 

etc gtt gcg ctg tec gtg gtg ccg ate ate ate gtg etc act etc att 1267 
Leu Val Ala Leu Ser Val Val Pro He He He Val Leu Thr Leu He 
375 380 385 

ttc cga cgc ate age tec agg ctg tac acc get tea cgc gag caa gec 1315 
Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala Ser Arg Glu Gin Ala 
390 395 400 405 

age cag gtc aac gcg gta ttc cac gag tec ate gee ggt tta cgc acc 1363 
Ser Gin Val Asn Ala Val Phe His Glu Ser lie Ala Gly Leu Arg Thr 
410 415 420 

gcg cag atg cac cgc atg gaa gac caa gtc ttt gac aat tat gcg ggc 1411 
Ala Gin Met His Arg Met Glu Asp Gin Val Phe Asp Asn Tyr Ala Gly 
425 430 ~ 435 

gaa gca gag gaa ttc cga cgc ctg cgt gtg aaa tec cag acg gec ate 1459 
Glu Ala Glu Glu Phe Arg Arg Leu Arg Val Lys Ser Gin Thr Ala He 
440 445 450 

gec ate tac ttc ccc ggc ctt ggc gcg etc tct gaa ate gec cag gca 1507 
Ala He Tyr Phe Pro Gly Leu Gly Ala Leu Ser Glu He Ala Gin Ala 
455 460 465 

etc gtc etc ggt ttc ggc gca ctg caa gta acg cgc ggc gac ate tec 1555 
Leu Val Leu Gly Phe Gly Ala Leu Gin Val Thr Arg Gly Asp He Ser 
470 475 480 ' 485 

acc ggc t gta etc gtg gca ttc gtg ctg tac atg ggc ctg atg ttc ggc 1603 
Thr Gly Val Leu Val Ala Phe Val Leu Tyr Met Gly Leu Met Phe Gly 
490 495 500 

ccc ate caa caa eta age caa ate ttc gac tec tac caa caa gec gec 1651 
Pro He Gin Gin Leu Ser Gin He Phe Asp Ser Tyr Gin Gin Ala Ala 
505 510 515 
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gtc ggc ttc cgt cgc ate 

Val Gly Phe Arg Arg lie 
520 

cag ate tgg gca cca aca 

Gin lie Trp Ala Pro Thr 
535 

tat tgc ttg acg acg tea 

Tyr Cys Leu Thr Thr Ser 
550 555 

tagacaacgt caccgtccag al 



acc gaa ctg etc gca acg 
Thr Glu Leu Leu Ala Thr 
525 

ggc acg eta ggc agg ctg 
Gly Thr Leu Gly Arg Leu 
540 545 

cct teg get att cag acg 
Pro Ser Ala lie Gin Thr 
560 

c 



cag ccc age gtc 1699 

Gin Pro Ser Val 

530 

cca cgc age ctt 1747 
Pro Arg Ser Leu 



ate cga tec 1792 
lie Arg Ser 



1815 



<210> 362 
<211> 564 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Met Gly Leu Asp Val Ser Asp Glu Gin He Glu His Ala Ala Arg Leu 
15 10 15 

Ala Gin Ala His Asp Phe He Asp Arg Leu Pro Asn Lys Tyr Glu Glu 
20 25 30 

Val He Gly Glu Arg Gly Leu Thr Leu Ser Gly Gly Gin Arg Gin Arg 
35 40 45 

He Ala Leu Ala Arg Ala Phe Leu Ala His Pro Lys Val Leu Val Leu 
50 55 60 



Asp Asp Ala Thr Ser Ala He Asp 
65 70 

Gin Ala Leu Arg Glu Glu Leu His 
85 

His Arg His Ser Thr Leu Glu Leu 
100 



Ala Ser Thr Glu Asp Arg He Phe 
75 80 

Asp Val Thr He Leu He He Ala 
90 95 

Gly Asp Arg Val Gly Leu Val Glu 
105 110 



Asp Gly Arg Val Thr Ala Leu Gly Pro Leu Ser Glu Met Arg Asp His 
115 120 125 

Ala Arg Phe Ser His Leu Met Ala Leu Asp Phe Gin Asp Ser His Asp 
130 135 140 

Pro Glu Phe Thr Leu Asp Asn Gly Ser Leu Pro Ser Gin Glu Gin Leu 
145 150 155 160 



Trp Pro Glu Val Ser Thr Glu Lys Gin Tyr Lys He Leu Ala Pro Ala 
165 170 175 

Pro Gly Arg Gly Arg Gly Met Ser Met Pro Ala Thr Pro Glu Leu Leu 
180 185 190 

Ala Gin lie Glu Ala Leu Pro Ala. Ala Thr Glu Glu Thr Arg Val Asp 
195 200 205 
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Ala Gly Arg Leu Arg Thr Ser Thr Ser Gly Phe Lys Leu Leu Ser Leu 
210 215 220 

Phe Lys Gin Val Arg Trp Leu Val Val Ala Val lie Ala Leu Leu Leu 
225 230 235 240 

Val Gly Val Ala Ala Asp Leu Ala Phe Pro Thr Leu Met Arg Ala Ala 
245 250 255 

lie Asp Asn Gly Val Gin Ala Gin Ser Thr Ser Thr Leu Trp Trp lie 
260 265 270 

Ala He Ala Gly Ser Val Val Val Leu Leu Ser Trp Ala Ala Ala Ala 
275 280 285 

He Asn Thr He He Thr Ala Arg Thr Gly Glu Arg Leu Leu Tyr Gly 
290 295 300 

Leu Arg Leu Arg Ser Phe Val His Leu Leu Arg Leu Ser Met Ser Tyr 
305 310 315 320 

Phe Glu Arg Thr Met Ser Gly Arg He Met Thr Arg Met Thr Thr Asp 
325 330 335 

He Asp Asn Leu Ser Ser Phe Leu Gin Ser Gly Leu Ala Gin Thr Val 
340 345 350 

Val Ser Val Gly Thr Leu He Gly Val Val Thr Met Leu Ala He Thr 
355 360 365 

Asp Ala Gin Leu Ala Leu Val Ala Leu Ser Val Val Pro He He He 
370 375 380 

Val Leu Thr Leu He Phe Arg Arg He Ser Ser Arg Leu Tyr Thr Ala 
385 390 ~ 395 400 

Ser Arg Glu Gin Ala Ser Gin Val Asn Ala Val Phe His Glu Ser He 
405 410 415 

Ala Gly Leu Arg Thr Ala Gin Met His Arg Met Glu Asp Gin Val Phe 
420 425 430 

Asp Asn Tyr Ala Gly Glu Ala Glu Glu Phe Arg Arg Leu Arg Val Lys 
435 440 445 

Ser Gin Thr Ala He Ala He Tyr Phe Pro Gly Leu Gly Ala Leu Ser 
450 455 460 

Glu He Ala Gin Ala Leu Val Leu Gly Phe Gly Ala Leu Gin Val Thr 
465 470 475 480 

Arg Gly Asp He Ser Thr Gly Val Leu Val Ala Phe Val Leu Tyr Met 
485 490 495 

Gly Leu Met Phe Gly Pro He Gin Gin Leu Ser Gin He Phe Asp Ser 
500 505 510 

Tyr Gin Gin Ala Ala Val Gly Phe Arg Arg He Thr Glu Leu Leu Ala 
515 520 525 

Thr Gin Pro Ser Val Gin He Trp Ala Pro Thr Gly Thr Leu Gly Arg 
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530 535 540 

Leu Pro Arg Ser Leu Tyr Cys Leu Thr Thr Ser Pro Ser Ala He Gin 
545 550 555 560 

Thr He Arg Ser 



<210> 363 
<211> 1203 
<212> DNA 

<213> Corynebacteriurn glutamicura 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXN00412 

<400> 363 

cttttgacga acaccacgtc gcgtacgctt cctcggggcg ttaaactatt tgtcttccag 60 

cttttgtccc ccgacttttg tacgaatcga ggacaccgtc gtg tea cac acc gcg 115 

Val Ser His Thr Ala 
1 5 

tec aca ccg acg cca gag gaa tac tec gcg cag caa ccc age acc cag 163 
Ser Thr Pro Thr Pro Glu Glu Tyr Ser Ala Gin Gin Pro Ser Thr Gin 
10 15 20 

ggc act cgc gtt gag ttc cgc ggc ata acc aaa gtc ttt age aac aat 211 
Gly Thr Arg Val Glu Phe Arg Gly He Thr Lys Val Phe Ser Asn Asn 
25 30 35 

aaa tct get aaa acc acc gcg ctt gat aat gtc act etc acc gta gaa 259 
Lys Ser Ala Lys Thr Thr Ala Leu Asp Asn Val Thr Leu Thr Val Glu 
40 45 50 

ccc ggt gag gta ate ggc ate ate ggt tac tct ggc gec ggc aag tec 307 
Pro Gly Glu Val He Gly He He Gly Tyr Ser Gly Ala Gly Lys Ser 
55 60 65 

act ctt gtc cgc etc ate aat ggc ctt gac tec ccc acg age ggt teg 355 
Thr Leu Val Arg Leu He Asn Gly Leu Asp Ser Pro Thr Ser Gly Ser 
70 75 80 ~ 85 

ttg ctg etc aac ggc acc gac ate gtc gga atg ccc gag tct aag ctg 403 
Leu Leu Leu Asn Gly Thr Asp He Val Gly Met Pro Glu Ser Lys Leu 
90 95 100 

cgt aaa ctg cgc agt aat ate ggc atg att ttc cag cag ttc aac ctg 451 
Arg Lys Leu Arg Ser Asn He Gly Met He Phe Gin Gin Phe Asn Leu 
105 110 115 

ttc cag teg cgt act gcg get gga aat f gtg gag tac ccg ctg gaa gtt 4 99 
Phe Gin Ser Arg Thr Ala Ala Gly Asn Val Glu Tyr Pro Leu Glu Val 
120 125 130 

gee aag atg gac aag gca get cgt aaa get cgc gtg caa gaa atg etc 547 
Ala Lys Met Asp Lys Ala Ala Arg Lys Ala Arg Val Gin Glu Met Leu 
135 140 145 
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gag ttc gtc ggc ctg ggc gac aaa ggc aaa aac tac ccc gag cag ctg 595 
Glu Phe Val Gly Leu Gly Asp Lys Gly Lys Asn Tyr Pro Glu Gin Leu 
150 155 160 165 

teg ggc ggc cag aag cag cgc gtc ggc att gec cgt gca ctg gec acc 643 
Ser Gly Gly Gin Lys Gin Arg Val Gly He Ala Arg Ala Leu Ala Thr 
170 175 180 

aat cca acg ctt ttg ctt gec gac gaa gec acc tec get ttg gac cca 691 
Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr Ser Ala Leu Asp Pro 
185 190 195 

gaa acc acc cat gaa gtt ctg gag ctg ctg cgc aag gta aac cgc gaa 739 
Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg Lys Val Asn Arg Glu 
200 205 " 210 

ctg ggc ate acc ate gtt gtg ate acc cac gaa atg gaa gtt gtg cgt 787 
Leu Gly He Thr He Val Val He Thr His Glu Met Glu Val Val Arg 
215 220 225 

tec ate gca gac aag gtt get gtg atg gaa tec ggc aaa gtt gtg gaa 835 
Ser He Ala Asp Lys Val Ala Val Met Glu Ser Gly Lys Val Val Glu 
230 235 240 245 

tac ggc age gtc tac gag gtg ttc tec aat cca caa aca cag gtt get 883 
Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro Gin Thr Gin Val Ala 
250 255 260 

caa aag ttc gtg gee acc gcg ctg cgt aac acc cca gac caa gtg gaa 931 
Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr Pro Asp Gin Val Glu 
265 270 * 275 

teg gaa gat ctg ctt age cat gag gga cgt ctg ttc acc att gat ctg 979 
Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu Phe Thr He Asp Leu 
. 280 285 290 

act gaa acg tec ggc ttc ttt gca gca acc get cgt get gec gaa caa 1027 
Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala Arg Ala Ala Glu Gin 
295 300 305 

ggt get ttt gtc aac ate gtt cac ggt ggc gtg acc acc ttg caa cgc 1075 
Gly Ala Phe Val Asn He Val His Gly Gly Val Thr Thr Leu Gin Arg 
310 315 320 325 

caa tea ttt ggc aaa atg act gtt cga etc acc ggc aac acc get gcg 1123 
Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr Gly Asn Thr Ala Ala 
330 335 340 

att gaa gag ttc tat caa acc ttg acc aag acc acg acc ate aag gag 1171 
He Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr Thr Thr He Lys Glu 
345 350 355 

ate acc cga tgaacgagat gatcctcgca get 1203 
lie Thr Arg 
360 



<210> 364 
<211> 360 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 364 

Val Ser His Thr Ala Ser Thr Pro Thr Pro Glu Glu Tyr Ser Ala Gin 
15 10 15 

Gin Pro Ser Thr Gin Gly Thr Arg Val Glu Phe Arg Gly He Thr Lys 
20 25 30 

Val Phe Ser Asn Asn Lys Ser Ala Lys Thr Thr Ala Leu Asp Asn Val 
35 40 45 

Thr Leu Thr Val Glu Pro Gly Glu Val He Gly He He Gly Tyr Ser 
50 55 60 

Gly Ala Gly Lys Ser Thr Leu Val Arg Leu He Asn Gly Leu Asp Ser 
65 70 75 80 

Pro Thr Ser Gly Ser Leu Leu Leu Asn Gly Thr Asp He Val Gly Met 
85 90 95 

Pro Glu Ser Lys Leu Arg Lys Leu Arg Ser Asn He Gly Met He Phe 
100 105 110 

Gin Gin Phe Asn Leu Phe Gin Ser Arg Thr Ala Ala Gly Asn Val Glu 
115 120 125 

Tyr Pro Leu Glu Val Ala Lys Met Asp Lys Ala Ala Arg Lys Ala Arg 
130 135 140 

Val Gin Glu Met Leu Glu Phe Val Gly Leu Gly Asp Lys Gly Lys Asn 
145 150 155 160 

Tyr Pro Glu Gin Leu Ser Gly Gly Gin Lys Gin Arg Val Gly lie Ala 
165 170 175 

Arg Ala Leu Ala Thr Asn Pro Thr Leu Leu Leu Ala Asp Glu Ala Thr 
180 185 190 

Ser Ala Leu Asp Pro Glu Thr Thr His Glu Val Leu Glu Leu Leu Arg 
195 200 205 

Lys Val Asn Arg Glu Leu Gly He Thr He Val Val He Thr His Glu 
210 215 220 

Met Glu Val Val Arg Ser He Ala Asp Lys Val Ala Val Met Glu Ser 
225 230 235 240 

Gly Lys Val Val Glu Tyr Gly Ser Val Tyr Glu Val Phe Ser Asn Pro 
245 250 255 

Gin Thr Gin Val Ala Gin Lys Phe Val Ala Thr Ala Leu Arg Asn Thr 
260 265 270 

Pro Asp Gin Val Glu Ser Glu Asp Leu Leu Ser His Glu Gly Arg Leu 
275 280 285 

Phe Thr lie Asp Leu Thr Glu Thr Ser Gly Phe Phe Ala Ala Thr Ala 
290 295 300 

Arg Ala Ala Glu Gin Gly Ala Phe Val Asn He Val His Gly Gly Val 



567 



WO 01/00805 PCT/IB00/00926 

305 310 315 320 

Thr Thr Leu Gin Arg Gin Ser Phe Gly Lys Met Thr Val Arg Leu Thr 
325 330 335 

Gly Asn Thr Ala Ala He Glu Glu Phe Tyr Gin Thr Leu Thr Lys Thr 
340 345 350 

Thr Thr He Lys Glu He Thr Arg 
355 360 



<210> 365 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (775) 
<223> RXN00411 

<400> 365 

catttggcaa aatgactgtt cgactcaccg gcaacaccgc tgcgattgaa gagttctatc 60 

*> 

aaaccttgac caagaccacg accatcaagg agatcacccg atg aac gag atg ate 115 

Met Asn Glu Met He 
1 5 

etc gca get gac tgg aac egg eta gga ccc ace ttc caa aca gec ate 163 
Leu Ala Ala Asp Trp Asn Arg Leu Gly Pro Thr Phe Gin Thr Ala He 
10 15 20 

-att gac acc ctg ttg atg gtc ate ate acc atg gtg gtg get ggc tta 211 
He Asp Thr Leu Leu Met Val He He Thr Met Val Val Ala Gly Leu 
25 30 35 

ctg ggt ctt gtc gtc ggc ctg ctg ctt tac acc acc cgc get ggt gga 259 
Leu Gly Leu Val Val Gly Leu Leu Leu Tyr Thr Thr Arg Ala Gly Gly 
40 45 50 

ate ttg aag aac aag gtc ate tac acc att ttg aat gtg ctg gtg aac 307 
He Leu Lys Asn Lys Val He Tyr Thr He Leu Asn Val Leu Val Asn 
55 60 65 

ttt gtt cga ccc ate cca ttc att att ttg ate gee gee ate aag cca 355 
Phe Val Arg Pro He Pro Phe He He Leu He Ala Ala He Lys Pro 
70 75 80 85 

eta acg gtc gec gtc atg ggc acc tec ate ggc cga gat gec ggc ate 403 
Leu Thr Val Ala Val Met Gly Thr Ser He Gly Arg Asp Ala Gly He 
90 95 100 

ttc gtc atg gtt gtc gca gcg att ttc tct gtg get cga ate gtg gag 451 
Phe Val Met Val Val Ala Ala He Phe Ser Val Ala Arg He Val Glu 
105 110 115 

caa aac ttg gtc tec att gat cct ggt gtc ate gag gca get cgc tec 4 99 
Gin Asn Leu Val Ser He Asp Pro Gly Val He Glu Ala Ala Arg Ser 
120 125 "* 130 
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atg ggt gcg tec ccg atg cgc ate ate gee ace gtg ate att cca gaa 547 
Met Gly Ala Ser Pro Met Arg He He Ala Thr Val He He Pro Glu 
135 140 145 

gca ctt gga cca ttg gtt ctg ggt tac acc ttc ctg ttc ate gcg ate 595 

Ala Leu Gly Pro Leu Val Leu Gly Tyr Thr Phe Leu Phe He Ala He 

150 155 160 165 

gtc gat atg tec gca atg gtc ggc tac ate ggt ggc ggt ggt ctt ggt 643 

Val Asp Met Ser Ala Met Val Gly Tyr He Gly Gly Gly Gly Leu Gly 
170 175 * 1 ^ 180 

gac ttc gec att gtt tac ggc tac cgc gee ttc gac aac gaa gtt atg 691 

Asp Phe Ala lie Val Tyr Gly Tyr Arg Ala Phe Asp Asn Glu Val Met 
185 190 195 

tac gtt gee gtc ctg gtt ate gtc ate ate gtg cag gca gee cag ctt 739 

Tyr Val Ala Val Leu Val He Val He He Val Gin Ala Ala Gin Leu 
200 205 210 

ctg ggc aat tgg ctg tec aag aag ate atg cgc cgc taaacctctt 785 

Leu Gly Asn Trp Leu Ser Lys Lys He Met Arg Arg 
215 220 225 

gcatagaaaa acc 790 



<210> 366 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Asn Glu Met He Leu Ala Ala Asp Trp Asn Arg Leu Gly Pro Thr 
15 10 15 

Phe Gin Thr Ala He He Asp Thr Leu Leu Met Val He lie Thr Met 
20 25 30 

Val Val Ala Gly Leu Leu Gly Leu Val Val Gly Leu Leu Leu Tyr Thr 
. 35 40 45 

Thr Arg Ala Gly Gly He Leu Lys Asn Lys Val He Tyr Thr He Leu 
50 55 60 

Asn Val Leu Val Asn Phe Val Arg Pro lie Pro Phe lie lie Leu He 
65 70 75 80 

Ala Ala He Lys Pro Leu Thr Val Ala Val Met Gly Thr Ser lie Gly 
85 90 95 

Arg Asp Ala Gly lie Phe Val Met Val Val Ala Ala lie Phe Ser Val 
100 105 110 

Ala Arg lie Val Glu Gin Asn Leu Val Ser lie Asp Pro Gly Val lie 
115 120 125 

Glu Ala Ala Arg Ser Met Gly Ala Ser Pro Met Arg He He Ala Thr 
130 135 140 

Val He He Pro Glu Ala Leu Gly Pro Leu Val Leu Gly Tyr Thr Phe 
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160 



Leu Phe lie Ala He Val Asp Met 
165 

Gly Gly Gly Leu Gly Asp Phe Ala 
180 

Asp Asn Glu Val Met Tyr Val Ala 

195 200 

Gin Ala Ala Gin Leu Leu Gly Asn 
210 215 



Ser Ala Met Val Gly Tyr He Gly 
170 " 175 

He Val Tyr Gly Tyr Arg Ala Phe 
185 190 

Val Leu Val He Val He He Val 
205 

Trp Leu Ser Lys Lys He Met Arg 
220 



Arg 
225 



<210> 367 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (829) 
<223> RXN02614 

<400> 367 

tcattgtata cgccaccctc ggtctgctgt ctgaagcgct gatcagagct tgggaacgtc 60 

acaccttccg ctaccgaaac gcataagaaa gttgctcgcc atg act gcc aca ttg 115 

Met Thr Ala Thr Leu 
1 5 

tea etc aaa ccc gca gcc act gtc cgt gga ttg cgc aaa tea tac gga 163 
Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu Arg Lys Ser Tyr Gly 
10 15 \ 20 

act aaa gaa gtc etc caa gga ate gac etc acc ate aac tgc ggc gaa 211 
Thr Lys Glu Val Leu Gin Gly lie Asp Leu Thr He Asn Cys Gly Glu 
25 30 35 

gta acc gcg ctg ate gga cgc tea ggt tea gga aaa tec acc ate ctg 259 
Val Thr Ala Leu He Gly Arg Ser Gly Ser Gly Lys Ser Thr He Leu 
40 45 50 

cgc gtg ttg gcg ggc eta tct aaa gag cat tec ggc tct gta gaa att 307 
Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser Gly Ser Val Glu He 
55 60 65 

tec gga aac ccg gcc gtt gcc ttc caa gag cct cgc ctg ttg ccg tgg 355 
Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro Arg Leu Leu Pro Trp 
70 75 80 85 

aaa acg gtg etc gat aat gtg acc ttt ggc etc aac cgc act gat* att 403 
Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu Asn Arg Thr Asp lie 
90 95 ~ 100 

tec tgg tea gaa gca caa gaa cgc gcc teg gca ctg ctt gca gaa gtc 451 
Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala Leu Leu Ala Glu Val 
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105 110 115 

aaa ctt ccc gac tec gac gec gec tgg ccc etc acg etc tec ggc ggc 4 99 

Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu Thr Leu Ser Gly Gly 

120 125 130 

caa gec cag cgc gtc tec ctt gcg cga gcg etc ate tec gag cca gag 547 

Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu He Ser Glu Pro Glu 

135 140 145 

ctt ttg ctt etc gac gaa ccc ttc ggc gec etc gat get ctg aca aga 595 

Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu Thr Arg 
150 155 160 165 

ctg aca gee caa gac ctg ctg etc aaa ace gtg aac ace cga aac ttg 643 

Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val Asn Thr Arg Asn Leu 
170 175 180 

gga gtt ctg ctg gtc acc cat gat gtt tec gag gec ate gec ctg gee 691 

Gly Val Leu Leu Val Thr His Asp Val Ser Glu Ala He Ala Leu Ala 
185 190 195 

gac cac gtc ctt ctt ctt gac gac ggc gec ate aca cac agt ttg act 739 

Asp His Val Leu Leu Leu Asp Asp Gly Ala He Thr His Ser Leu Thr 

200 205 210 

gta gat ate ccc ggc gat cgc cgc acc cac ccc tec ttt gec tec tac 787 

Val Asp He Pro Gly Asp Arg Arg Thr His Pro Ser Phe Ala Ser Tyr 

215 220 225 

acc get caa etc ctt gag tgg etc gaa ate acc aca cct gec 829 

Thr Ala Gin Leu Leu Glu Trp Leu Glu He Thr Thr Pro Ala 
230 235 240 

tagaaagaaa tcatgaaatt taa 852 



<210> 368 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Thr Ala Thr Leu Ser Leu Lys Pro Ala Ala Thr Val Arg Gly Leu 
15 10 15 

Arg Lys Ser Tyr Gly Thr Lys Glu Val Leu Gin Gly He Asp Leu Thr 
20 25 30 

He Asn Cys Gly Glu Val Thr Ala Leu He Gly Arg Ser Gly Ser Gly 
35 40 45 

Lys Ser Thr He Leu Arg Val Leu Ala Gly Leu Ser Lys Glu His Ser 
50 55 60 

Gly Ser Val Glu He Ser Gly Asn Pro Ala Val Ala Phe Gin Glu Pro 
65 70 75 80 

Arg Leu Leu Pro Trp Lys Thr Val Leu Asp Asn Val Thr Phe Gly Leu 
85 90 95 
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Asn Arg Thr Asp lie Ser Trp Ser Glu Ala Gin Glu Arg Ala Ser Ala 
100 105 110 

Leu Leu Ala Glu Val Lys Leu Pro Asp Ser Asp Ala Ala Trp Pro Leu 
115 120 125 

Thr Leu Ser Gly Gly Gin Ala Gin Arg Val Ser Leu Ala Arg Ala Leu 
130 135 140 

lie Ser Glu Pro Glu Leu Leu Leu Leu Asp Glu Pro Phe Gly Ala Leu 
145 150 155 160 

Asp Ala Leu Thr Arg Leu Thr Ala Gin Asp Leu Leu Leu Lys Thr Val 
165 170 ' 175 

Asn Thr Arg Asn Leu Gly Val Leu Leu Val Thr His Asp Val Ser Glu 
180 185 190 

Ala lie Ala Leu Ala Asp His Val Leu Leu Leu Asp Asp Gly Ala lie 
195 200 205 

Thr His Ser Leu Thr Val Asp lie Pro Gly Asp Arg Arg Thr His Pro 
210 215 220 

Ser Phe Ala Ser Tyr Thr Ala Gin Leu Leu Glu Trp Leu Glu lie Thr 
225 230 235 240 

Thr Pro Ala 



<210> 369 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXN02613 

<400> 369 

agatatcccc ggcgatcgcc gcacccaccc ctcctttgcc tcctacaccg ctcaactcct 60 

tgagtggctc gaaatcacca cacctgccta gaaagaaatc atg aaa ttt aag aaa 115 

Met Lys Phe Lys Lys 
1 5 

ate gec etc gtt etc gee ttc ggt eta ggc ctt gca tec tgc tea tea 163 
lie Ala Leu Val Leu Ala Phe Gly Leu Gly Leu Ala Ser Cys Ser Ser 
10 15 20 

get tct ggc gat ccc gee ace aac gee gat gga tec ate gat ctg age 211 
Ala Ser Gly Asp Pro Ala Thr Asn Ala Asp Gly Ser lie Asp Leu Ser 
25 30 35 

aaa gta acc ctt aac ate ggt gat caa ate gee gga aca gaa caa gtg 259 
Lys Val Thr Leu Asn He Gly Asp Gin He Ala Gly Thr Glu Gin Val 
40 45 50 

etc caa get tea ggg gag eta gat gat gtc cct tat aaa ate gaa tgg 307 
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Leu Gin Ala Ser Gly Glu Leu Asp Asp Val Pro Tyr Lys lie Glu Trp 
55 60 65 

tea tea ttt acc tct gga cca ccc caa ate gaa gca tta aac gca ggt 355 
Ser Ser Phe Thr Ser Gly Pro Pro Gin He Glu Ala Leu Asn Ala Gly 
70 75 80 85 

caa att gat ttc gcg ate acc gga aac acc cca ccg ate ate ggc ggc 403 
Gin He Asp Phe Ala He Thr Gly Asn Thr Pro Pro He He Gly Gly 
90 95 100 

ccc acc aac acc aaa gtg gtc tec gec tac aac aac gat get tta ggt 451 
Pro Thr Asn Thr Lys Val Val Ser Ala Tyr Asn Asn Asp Ala Leu Gly 
105 110 115 

gat gtc ate ttg gtc gee ccg gat tct tea ata acc teg gtg get gac 499 
Asp Val He Leu Val Ala Pro Asp Ser Ser He Thr Ser Val Ala Asp 
120 125 130 

s 

ctt get gga aag aaa gtg get gtc gee cgc gga tec age gee cac gga 547 
Leu Ala Gly Lys Lys Val Ala Val Ala Arg Gly Ser Ser Ala His Gly 
135 140 145 

cac etc ate caa caa eta gaa aaa gca ggc gtg age gtt gac gac gta 595 
His Leu He Gin Gin Leu Glu Lys Ala Gly Val Ser Val Asp Asp Val 
150 155 160 * 165 

gaa ate aac etc etc caa ccc tec gac gee aaa gee get ttc caa aac 643 
Glu He Asn Leu Leu Gin Pro Ser Asp Ala Lys Ala Ala Phe Gin Asn 
170 175 180 

ggc cag gta gat gcg tgg gca gtg tgg gat ccc tac age tea cag gcg 691 
Gly Gin Val Asp Ala Trp Ala Val Trp Asp Pro Tyr Ser Ser Gin Ala 
185 190 195 

gaa ctg gaa gga get caa gtt ttg gtc agg gga gcg gga ctg gtc agt 739 
Glu Leu Glu Gly Ala Gin Val Leu Val Arg Gly Ala Gly Leu Val Ser 
200 205 ' 210 

ggg cat gga ttt ggt gtc gca agt gat gaa gcg etc gat gac ccc gca 787 
Gly His Gly Phe Gly Val Ala Ser Asp Glu Ala Leu Asp Asp Pro Ala 
215 220 225 

aag gaa gee gee ttg gca gat ttc etc gat cgc gtg gee gac tct tat 835 
Lys Glu Ala Ala Leu Ala Asp Phe Leu Asp Arg Val Ala Asp Ser Tyr 
230 235 * 240 * 245 

gaa tgg get gaa gac aac acc gat gaa tgg gcg acg att ttc age caa 883 
Glu Trp Ala Glu Asp Asn Thr Asp Glu Trp Ala Thr He Phe Ser Gin 
250 255 260 

gaa tec ggc ttt gat ccg gag gee tct caa ctg aac acc cgc age ctg 931 
Glu Ser Gly Phe Asp Pro Glu Ala Ser Gin Leu Asn Thr Arg Ser Leu 
265 270 275 

cgc cat cag gtg ccg etc gac gag tec gtc aac acc tat cag aac gcg 979 
Arg His Gin Val Pro Leu Asp Glu Ser Val Asn Thr Tyr Gin Asn Ala 
280 285 290 

ctt ate gac get ttc gtc tec gcg ggt etc gtt gag gac ttt aat ttc 1027 
Leu He Asp Ala Phe Val Ser Ala Gly Leu Val Glu Asp Phe Asn Phe 
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295 



300 



305 



gag gac acc gta gac acc cga ttt gag ggc taagtatgtc tgagtatggc 
Glu Asp Thr Val Asp Thr Arg Phe Glu Gly 
310 315 



1077 



aaa 



1080 



<210> 370 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Met Lys Phe Lys Lys lie Ala Leu Val Leu Ala Phe Gly Leu Gly Leu 
1 5 10 15 

Ala Ser Cys Ser Ser Ala Ser Gly Asp Pro Ala Thr Asn Ala Asp Gly 
20 25 . 30 

Ser lie Asp Leu Ser Lys Val Thr Leu Asn lie Gly Asp Gin lie Ala 
35 " 40 45 

Gly Thr Glu Gin Val Leu Gin Ala Ser Gly Glu Leu Asp Asp Val Pro 
50 55 60 

Tyr Lys lie Glu r Trp Ser Ser Phe Thr Ser Gly Pro Pro Gin lie Glu 
65 70 75 80 

Ala Leu Asn Ala Gly Gin lie Asp Phe Ala lie Thr Gly Asn Thr Pro 
85 90 95 

Pro lie lie Gly Gly Pro Thr Asn Thr Lys Val Val Ser Ala Tyr Asn 
100 105 110 

Asn Asp Ala Leu Gly Asp Val lie Leu Val Ala Pro Asp Ser Ser lie 
115 120 125 

Thr Ser Val Ala Asp Leu Ala Gly Lys Lys Val Ala Val Ala Arg Gly 
130 135 140 

Ser Ser Ala His Gly His Leu lie Gin Gin Leu Glu Lys Ala Gly Val 
145 150 155 160 

Ser Val Asp Asp Val Glu lie Asn Leu Leu Gin Pro Ser Asp Ala Lys 
165 170 175 

Ala Ala Phe Gin Asn Gly Gin Val Asp Ala Trp Ala Val Trp Asp Pro 
180 185 * 190 

Tyr Ser Ser Gin Ala Glu Leu Glu Gly Ala Gin Val Leu Val Arg Gly 
195 200 205 

Ala Gly Leu Val Ser Gly His Gly Phe Gly Val Ala Ser Asp Glu Ala 
210 215 220 

Leu Asp Asp Pro Ala Lys Glu Ala Ala Leu Ala Asp Phe Leu Asp Arg 
225 230 235 240 

Val Ala Asp Ser Tyr Glu Trp Ala Glu Asp Asn Thr Asp Glu Trp Ala 
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245 250 255 

Thr lie Phe Ser Gin Glu Ser Gly Phe Asp Pro Glu Ala Ser Gin Leu 
260 265 " 270 

Asn Thr Arg Ser Leu Arg His Gin Val Pro Leu Asp Glu Ser Val Asn 
275 280 285 

Thr Tyr Gin Asn Ala Leu He Asp Ala Phe Val Ser Ala Gly Leu Val 
290 295 300 

Glu Asp Phe Asn Phe Glu Asp Thr Val Asp Thr Arg Phe Glu Gly 
305 310 315 

<210> 371 
<211> 1698 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1675) 
<223> RXN00368 

<400> 371 

ttcttccaaa acgcaatgaa ctagttttcc tatgcagtta tctccttcaa atacgtcgac 60 

gcagogcttt cacatctctg cgttgacgtc tttgtctttc atg cgt ctg ggt gtg 115 

Met Arg Leu Gly Val 
1 5 

tgg ctg att gtc gcg ggg ttg ttt ate act ccg ttg gcg ctg gtg gtg 163 
Trp Leu He Val Ala Gly Leu Phe He Thr Pro Leu Ala Leu Val Val 
10 15 20 

ggc ttg gcg ttg gga ggc aat cag ttt cct get ctg tgg gat tec gga 211 
Gly Leu Ala Leu Gly Gly Asn Gin Phe Pro Ala Leu Trp Asp Ser Gly 
25 30 35 

ttg ggc aaa gec eta tgg aat tec gee tat aca aca gtg ctt tct gcg 259 
Leu Gly Lys Ala Leu Trp Asn Ser Ala Tyr Thr Thr Val Leu Ser Ala 
40 45 50 

gtg ggc gcg ace att ate ggc acg ate atg get etc acg ctg gac cga 307 
Val Gly Ala Thr He He Gly Thr He Met Ala Leu Thr Leu Asp Arg 
55 60 65 

act gat gtt ttc ggg cgc acc gcg ttg egg tta ttt ttg tta tec ccg 355 
Thr Asp Val Phe Gly Arg Thr Ala Leu Arg Leu Phe Leu Leu Ser Pro 
7 ° 75 80 85 

ctg ttg ate cct ccg ttt' att ggg get att gcg tgg ttg cag ctg ttc 403 
Leu Leu He Pro Pro Phe lie Gly Ala He Ala Trp Leu Gin Leu Phe 
90 95 100 

ggg aag aac cag ggc ate aac egg ttt ttc ggc acg gaa gtg tgg gat 451 
Gly Lys Asn Gin Gly He Asn Arg Phe Phe Gly Thr Glu Val Trp Asp 
105 HO 115 

att tac ggc get gat ggt gtg aca ttt ttg ttg att gtg cac tec tat 499 
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lie Tyr Gly Ala Asp Gly Val Thr Phe Leu Leu He Val His Ser Tyr 
120 125 130 

ccc act gtg tac ate att gtt teg gca get ctg agg caa ctt cct agt 547 

Pro Thr Val Tyr He He Val Ser Ala Ala Leu Arg Gin Leu Pro Ser 
135 140 145 

gat ttg gag caa get gca egg ate gcg ggg gcg gat act ttt acg gtg 595 
Asp Leu Glu Gin Ala Ala Arg He Ala Gly Ala Asp Thr Phe Thr Val 

150 155 " 160 165 

ttg cgc ace ate aca etc cca ctg etc aaa cct gca ttg ttg teg gcg 643 

Leu Arg Thr He Thr Leu Pro Leu Leu Lys Pro Ala Leu Leu Ser Ala • 
170 175 180 

ttt act ctt ace aca gtg gcg aac etc gee gac ttt ggc att cca get 691 

Phe Thr Leu Thr Thr Val Ala Asn Leu Ala Asp Phe Gly He Pro Ala 
185 190 195 

ctg ttg gga teg cca gcg cgt ttt gaa acc tta gee acc atg att tat 739 

Leu Leu Gly Ser Pro Ala Arg Phe Glu Thr Leu Ala Thr Met He Tyr 
200 205 210 

cgc ttc atg gaa tec ggc acc gtg age aat cca ttg cag gtg gta tec 787 

Arg Phe Met Glu Ser Gly Thr Val Ser Asn Pro Leu Gin Val Val Ser 
215 220 225 

acc att ggc ate gtg ttg ttg ttc ctg gga ate gca gca gta acc gcg 835 

Thr He Gly He Val Leu Leu Phe Leu Gly He Ala Ala Val Thr Ala 

230 235 240 245 

gat tat ctg gtg tct ttg tac gcg gca tea aag ttg caa gac gca gga 883 

Asp Tyr Leu Val Ser Leu Tyr Ala Ala Ser Lys Leu Gin Asp Ala Gly 
250 255 260 

aca ccg cat cgc ttt act etc aac aaa tea cga ate cca gtc age gtg 931 

Thr Pro His Arg Phe Thr Leu Asn Lys Ser Arg He Pro Val Ser Val 
265 270 275 

ate acg tgg ate ate gcg ttg ate ate acc gee gee ccg ctg ctg ggt 979 

He Thr Trp He lie Ala Leu He He Thr Ala Ala Pro Leu Leu Gly 
280 285 290 

ctg gca tac aga gca tta ctg cct gec cca ggt gtg ccg ttc aac eta 1027 

Leu Ala Tyr Arg Ala Leu Leu Pro Ala Pro Gly Val Pro Phe Asn Leu 
295 300 305 

gac aac ate acg etc aac aac ttt gaa gca gca ctg age aat cca cga 1075 

Asp Asn He Thr Leu Asn Asn Phe Glu Ala Ala Leu Ser Asn Pro Arg 

310 315 320 325 

gta ate gaa gga ttc age aac tec etc atg tta tec ctg ggt gca gec 1123 

Val He Glu Gly Phe Ser Asn Ser Leu Met Leu Ser Leu Gly Ala Ala 
330 335 340 

eta ate tgt ggg gtg ctg gga tgg ctg ate gga gtg etc ate acc cga 1171 

Leu He Cys Gly Val Leu Gly Trp Leu He Gly Val Leu He Thr Arg 
345 350 355 

acc cag cat ttc gee aac gta ccg ttg aca etc act gtg ctg ctt ccc 1219 

Thr Gin His Phe Ala Asn Val Pro Leu Thr Leu Thr Val Leu Leu Pro 
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360 365 370 

acc gca ctg ccg ggc atg ate ate ggc gtc ggc tgg etc att ttg ggc 1267 
Thr Ala Leu Pro Gly Met He He Gly Val Gly Trp Leu He Leu Gly 
375 380 385 

aga tac acc gga att tac aac aca cct tgg gtg att ttg ggt gca tat 1315 
Arg Tyr Thr Gly He Tyr Asn Thr Pro Trp Val He Leu Gly Ala Tyr 
390 395 400 "* 405 

gtg tgt get ttt acc gcg ctg gtt gtc caa get gta cgc gga cca etc 1363 
Val Cys Ala Phe Thr Ala Leu Val Val Gin Ala Val Arg Gly Pro Leu 
410 415 420 

agt caa gca ccc gaa gca ate gaa gaa gee gca cga ate age ggc gca 1411 
Ser Gin Ala Pro Glu Ala He Glu Glu Ala Ala Arg He Ser Gly Ala 
4 25 4 30 " 4 35 

ggc aga tta cga tec ate atg gac acc acc gga gcg atg gca att ccc 1459 
Gly Arg Leu Arg Ser lie Met Asp Thr Thr Gly Ala Met Ala He Pro 
440 445 450 

gca get ttc gee ggc gca gtg ctg gtt gcg gta act gcg gtt cga gag 1507 
Ala Ala Phe Ala Gly Ala Val Leu Val Ala Val Thr Ala Val Arg Glu 
455 460 465 

tta acc gtg tec att ttg etc ate gcg ccg ggc acc acc acc ctg ggt 1555 
Leu Thr Val Ser He Leu Leu He Ala Pro Gly Thr Thr Thr Leu Gly 
470 475 480 485 

gtg cag gtg ttc aat ttg cag cag gcg gga aat tac aat cag gca teg 1603 
Val Gin Val Phe Asn Leu Gin Gin Ala Gly Asn Tyr Asn Gin Ala Ser 
490 495 500 

gcg ttg teg ttg atg ttt gcg att ate ggt ate gtg gcg etc gcg ttg 1651 
Ala Leu Ser Leu Met Phe Ala He He Gly He Val Ala Leu Ala Leu 
505 510 515 

acg gtg cgc age cag aag gag ttt taggtgtcat cgatcaaatt gcg 1698 
Thr Val Arg Ser Gin Lys Glu Phe 
520 525 



<210> 372 
<211> 525 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Met Arg Leu Gly Val Trp Leu He Val Ala Gly Leu Phe He Thr Pro 
15 10 15 

Leu Ala Leu Val Val Gly Leu Ala Leu Gly Gly Asn Gin Phe Pro Ala 
20 25 * 30 

Leu Trp Asp Ser Gly Leu Gly Lys Ala Leu Trp Asn Ser Ala Tyr Thr 
35 40 45 

Thr Val Leu Ser Ala Val Gly Ala Thr He He Gly Thr He Met Ala 
50 55 60 
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Leu Thr Leu Asp Arg Thr Asp Val Phe Gly Arg Thr Ala Leu Arg Leu 
65 70 75 80 

Phe Leu Leu Ser Pro Leu Leu lie Pro Pro Phe lie Gly Ala lie Ala 
85 90 95 

Trp Leu Gin Leu Phe Gly Lys Asn Gin Gly lie Asn Arg Phe Phe Gly 
100 * 105 110 

Thr Glu Val Trp Asp lie Tyr Gly Ala Asp Gly Val Thr Phe Leu Leu 
115 120 125 

He Val His Ser Tyr Pro Thr Val Tyr He He Val Ser Ala Ala Leu 
130 135 140 

Arg Gin Leu Pro Ser Asp Leu Glu Gin Ala Ala Arg He Ala Gly Ala 
145 150 155 160 

Asp Thr Phe Thr Val Leu Arg Thr- He Thr Leu Pro Leu Leu Lys Pro 
165 170 175 

Ala Leu Leu Ser Ala Phe Thr Leu Thr Thr Val Ala Asn Leu Ala Asp 
180 185 190 

Phe Gly He Pro Ala Leu Leu Gly Ser Pro Ala Arg Phe Glu Thr Leu 
195 200 205 

Ala Thr Met He Tyr Arg Phe Met Glu Ser Gly Thr Val Ser Asn Pro 
210 215 220 

Leu Gin Val Val Ser Thr He Gly He Val Leu Leu Phe Leu Gly He 
225 230 235 240 

Ala Ala Val Thr Ala Asp Tyr Leu Val Ser Leu Tyr Ala Ala Ser Lys 
245 250 255 

Leu Gin Asp Ala Gly Thr Pro His Arg Phe Thr Leu Asn Lys Ser Arg 
260 265 270 

He Pro Val Ser Val He Thr Trp He He Ala Leu He He Thr Ala 
275 280 285 

Ala Pro Leu Leu Gly Leu Ala Tyr Arg Ala Leu Leu Pro Ala Pro Gly 
290 295 ^ " 300 

Val Pro Phe Asn Leu Asp Asn He Thr Leu Asn Asn Phe Glu Ala Ala 
305 310 315 320 

Leu Ser Asn Pro Arg Val He Glu Gly Phe Ser Asn Ser Leu Met Leu 
325 330 335 

Ser Leu Gly Ala Ala Leu He Cys Gly Val Leu Gly Trp Leu He Gly 
340 345 350 

Val Leu He Thr Arg Thr Gin His Phe Ala Asn Val Pro Leu Thr Leu 
355 360 365 

Thr Val Leu Leu Pro Thr Ala Leu Pro Gly Met He He Gly Val Gly 
370 375 380 



Trp Leu He Leu Gly Arg Tyr -Thr Gly He Tyr Asn Thr Pro Trp Val 
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385 390 395 400 

He Leu Gly Ala Tyr Val Cys Ala Phe Thr Ala Leu Val Val Gin Ala 
405 410 415 

Val Arg Gly Pro Leu Ser Gin Ala Pro Glu Ala He Glu Glu Ala Ala 
420 425 430 

Arg He Ser Gly Ala Gly Arg Leu Arg Ser He Met Asp Thr Thr Gly 
435 440 445 

Ala Met Ala He Pro Ala Ala Phe Ala Gly Ala Val Leu Val Ala Val 
450 455 460 

Thr Ala Val Arg Glu Leu Thr Val Ser He Leu Leu He Ala Pro Gly 
465 470 475 480 

Thr Thr Thr Leu Gly Val Gin Val Phe Asn Leu Gin Gin Ala Gly Asn 
485 490 495 

Tyr Asn Gin Ala Ser Ala Leu Ser Leu Met Phe Ala He He Gly He 
500 505 510 

Val Ala Leu Ala Leu Thr Val Arg Ser Gin Lys Glu Phe 
515 520 525 



<210> 373 
<211> 602 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (579) 

<223> FRXA00368 

<400> 373 

tec etc atg tta tec ctg ggt gca gee eta ate tgt ggg gtg ctg gga 48 
Ser Leu Met Leu Ser Leu Gly Ala Ala Leu He Cys Gly Val Leu Gly 
1 5 10 15 

tgg ctg ate gga gtg etc ate ace cga ace cag cat ttc gee aac gta 96 
Trp Leu He Gly Val Leu He Thr Arg Thr Gin His Phe Ala Asn Val 
20 25 30 

ccg ttg aca etc act gtg ctg ctt ccc acc gca ctg ccg ggc atg ate 144 
Pro Leu Thr Leu Thr Val Leu Leu Pro Thr Ala Leu Pro Gly Met He 
35 40 45 

ate ggc gtc ggc tgg etc att ttg ggc aga tac acc gga att tac aac 192 
He Gly Val Gly Trp Leu He Leu Gly Arg Tyr Thr Gly He Tyr Asn 
50 55 60 

aca cct tgg gtg att ttg ggt gca tat gtg tgt get ttt ape gcg ctg 240 
Thr Pro Trp Val He Leu Gly Ala Tyr Val Cys Ala Phe Thr Ala Leu 
65 70 75 80 

gtt gtc caa get gta cgc gga cca etc agt caa gca ccc gaa gca ate 288 
Val Val Gin Ala Val Arg Gly Pro Leu Ser Gin Ala Pro Glu Ala He 
85 90 • 95 
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gaa gaa gcc gca cga ate age ggc gca ggc aga tta cga tec ate atg 336 
Glu Glu Ala Ala Arg He Ser Gly Ala Gly Arg Leu Arg Ser He Met 
100 ~ 105 110 

gac ace ace gga gcg atg gca att ccc gca get ttc gcc ggc gca gtg 384 
Asp Thr Thr Gly Ala Met Ala He Pro Ala Ala Phe Ala Gly Ala Val 
115 120 125 

ctg gtt gcg gta act gcg gtt cga gag tta ace gtg tec att ttg etc 432 
Leu Val Ala Val Thr Ala Val Arg Glu Leu Thr Val Ser He Leu Leu 
130 135 140 

ate gcg ccg ggc acc acc acc ctg ggt gtg cag gtg ttc aat ttg cag 480 
He Ala Pro Gly Thr Thr Thr Leu Gly Val Gin Val Phe Asn Leu Gin 
145 150 155 160 

cag gcg gga aat tac aat cag gca teg gcg ttg teg ttg atg ttt gcg 528 
Gin Ala Gly Asn Tyr Asn Gin Ala Ser Ala Leu Ser Leu Met Phe Ala 
165 170 175 

att ate ggt ate gtg gcg etc gcg ttg acg gtg cgc age cag aag gag 576 
He He Gly He Val Ala Leu Ala Leu Thr Val Arg Ser Gin Lys Glu 
180 185 190 

ttt taggtgtcat cgatcaaatt gcg 602 
Phe 



<210> 374 ' 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Ser Leu Met Leu Ser Leu Gly Ala Ala Leu He Cys Gly Val Leu Gly 
15 10 15 

Trp Leu He Gly Val Leu He Thr Arg Thr Gin His Phe Ala Asn Val 
20 25 30 

Pro Leu Thr Leu Thr Val Leu Leu Pro Thr Ala Leu Pro Gly Met He 
35 40 45 

He Gly Val Gly Trp Leu He Leu Gly Arg Tyr Thr Gly He Tyr Asn 
50 55 60 

Thr Pro Trp Val He Leu Gly Ala Tyr Val Cys Ala Phe Thr Ala Leu 
65 70 75 80 

Val Val Gin Ala Val Arg Gly Pro Leu Ser Gin Ala Pro Glu Ala He 
85 90 95 

Glu Glu Ala Ala Arg He Ser Gly Ala Gly Arg Leu Arg Ser lie Met 
100 105 '110 

Asp Thr Thr Gly Ala Met Ala He Pro Ala Ala Phe Ala Gly Ala Val 
115 120 125 

Leu Val Ala Val Thr Ala Val Arg Glu Leu Thr Val Ser He Leu Leu 
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130 135 140 

He Ala Pro Gly Thr Thr Thr Leu Gly Val Gin Val Phe Asn Leu Gin 
14 5 150 155 160 

Gin Ala Gly Asn Tyr Asn Gin Ala Ser Ala Leu Ser Leu Met Phe Ala 
165 170 175 

He He Gly He Val Ala Leu Ala Leu Thr Val Arg Ser Gin Lys Glu 
180 185 " 190 

Phe 



<210> 375 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (798) 
<223> FRXA00370 

<400> 375 

ggc aaa gcc eta tgg aat tec gee tat aca aca gtg ctt tct gcg gtg 48 

Gly Lys Ala Leu Trp Asn Ser Ala Tyr Thr Thr Val Leu Ser Ala Val 
1 5 10 15 

ggc gcg acc att ate ggc acg ate atg get etc acg ctg gac cga act 96 
Gly Ala Thr He He Gly Thr He Met Ala Leu Thr Leu Asp Arg Thr 
20 25 30 

gat gtt ttc ggg cgc acc gcg ttg egg tta ttt ttg tta tec ccg ctg 144 
Asp Val Phe Gly Arg Thr Ala Leu Arg Leu Phe Leu Leu Ser Pro Leu 
35 40 45 

ttg ate cct ccg ttt att ggg get att gcg tgg ttg cag ctg ttc ggg 192 
Leu He Pro Pro Phe He Gly Ala lie Ala Trp Leu Gin Leu Phe Gly 
50 55 60 

aag aac cag ggc ate aac egg ttt ttc ggc acg gaa gtg tgg gat att 240 
Lys Asn Gin Gly lie Asn Arg Phe Phe Gly Thr Glu Val Trp Asp He 
65 70 75 * 80 

tac ggc get gat ggt gtg aca ttt ttg ttg att gtg cac tec tat ccc 288 
Tyr Gly Ala Asp Gly Val Thr Phe Leu Leu He Val His Ser Tyr Pro 
85 90 95 

act gtg tac ate att gtt teg gca get ctg agg caa ctt cct agt gat 336 
Thr Val Tyr lie lie Val Ser Ala Ala Leu Arg Gin Leu Pro Ser Asp 
100 105 110 

ttg gag caa get gca egg ate gcg ggg gcg gat act ttt acg gtg ttg 384 
Leu Glu Gin Ala Ala Arg He Ala Gly Ala Asp Thr Phe Thr Val Leu 
115 120 125 

cgc acc ate aca etc cca ctg etc aaa cct gca ttg ttg teg gcg ttt 432 
Arg Thr He Thr Leu. Pro Leu Leu Lys Pro Ala Leu Leu Ser Ala Phe 
130 135 140 
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act ctt acc aca gtg gcg aac etc gec gac ttt ggc att cca get ctg 480 
Thr Leu Thr Thr Val Ala Asn Leu Ala Asp Phe Gly lie Pro Ala Leu 
145 150 155 160 

ttg gga teg cca gcg cgt ttt gaa acc tta gec acc atg att tat cgc 528 
Leu Gly Ser Pro Ala Arg Phe Glu Thr Leu Ala Thr Met lie Tyr Arg 
165 . 170 . 175 

ttc atg gaa tec ggc acc gtg age aat cca ttg cag gtg gta tec acc 576 
Phe Met Glu Ser Gly Thr Val Ser Asn Pro Leu Gin Val Val Ser Thr 
180 185 190 

att ggc ate gtg ttg ttg ttc ctg gga ate gca gca gta acc gcg gat 624 
He Gly He Val Leu Leu Phe Leu Gly He Ala Ala Val Thr Ala Asp 
195 200 205 

tat ctg gtg tct ttg tac gcg gca tea aag ttg caa gac gca gga aca 672 
Tyr Leu Val Ser Leu Tyr Ala Ala Ser Lys Leu Gin Asp Ala Gly Thr 
210 215 220 

ccg cat cgc ttt act etc aac aaa tea cga ate cca gtc age gtg ate 720 
Pro His Arg Phe Thr Leu Asn Lys Ser Arg He Pro Val Ser Val He 
225 230 235 240 

acg tgg ate ate gcg ttg ate ate acc gec gee ccg ctg ctg ggt ctg 768 
Thr Trp He He Ala Leu He He Thr Ala Ala Pro Leu Leu Gly Leu 
245 250 255 

gca tac aga gca tta ctg cct gec cca ggt 798 
Ala Tyr Arg Ala Leu Leu Pro Ala Pro Gly 
260 265 



<210> 376 
<211> 266 
<212> PRT 

<213> Corynebacteriura glutamicum 

<400> 376 , 
Gly Lys Ala Leu Trp Asn Ser Ala r 
1 5 



Tyr Thr Thr Val Leu Ser Ala Val 
10 15 



Gly Ala Thr lie lie Gly Thr He Met Ala Leu Thr Leu Asp Arg Thr 

20 25 30 

Asp Val Phe Gly Arg Thr Ala Leu Arg Leu Phe Leu Leu Ser Pro Leu 

35 40 45 

Leu lie Pro Pro Phe He Gly Ala lie Ala Trp Leu Gin Leu Phe Gly 

50 55 60 

Lys Asn Gin Gly lie Asn Arg Phe Phe Gly Thr Glu Val Trp Asp He 

65 70 75 80 

Tyr Gly Ala Asp Gly Val Thr Phe Leu Leu lie Val His Ser Tyr Pro 

85 90 95 

Thr Val Tyr lie lie Val Ser Ala Ala Leu Arg Gin Leu Pro Ser Asp 

100 105 " 110 
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Leu Glu Gin Ala Ala Arg He Ala 
115 120 



Gly Ala Asp Thr Phe 
125 



Thr Val Leu 



Arg Thr He Thr Leu Pro Leu Leu 
130 135 



Lys Pro Ala Leu Leu 
140 



Ser Ala Phe 



Thr Leu Thr Thr Val Ala Asn Leu 
145 150 



Ala Asp Phe Gly He 
155 



Pro Ala Leu 
160 



Leu Gly Ser Pro Ala Arg Phe Glu 
165 



Thr Leu Ala Thr Met 
170 



He Tyr Arg 
175 



Phe Met Glu Ser Gly Thr Val Ser 
180 



Asn Pro Leu Gin Val 
185 



Val Ser Thr 
190 



He Gly He Val Leu Leu Phe Leu 
195 200 

Tyr Leu Val Ser Leu Tyr Ala Ala 
210 215 



Gly He Ala Ala Val 
205 

Ser Lys Leu Gin Asp 
220 



Thr Ala Asp 
Ala Gly Thr 



Pro His Arg Phe Thr Leu Asn Lys 
225 230 



Ser Arg He Pro Val 
235 



Ser Val He 
240 



Thr Trp He He Ala Leu He He 
245 



Thr Ala Ala Pro Leu 
250 



Leu Gly Leu 
255 



Ala Tyr Arg Ala Leu Leu Pro Ala Pro Gly 
260 265 



<210> 377 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> RXN01285 



<400> 377 

etc aac gtc acc ate ccc gac aac ace ttc acc gee ate ate ggc ccc 

Leu Asn Val Thr He Pro Asp Asn Thr Phe Thr Ala He He Gly Pro 

15 10 15 



48 



aac ggc tgc ggc aaa tec acc ctg etc cgc ggt ttc tec cgc gtg etc 
Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg Gly Phe Ser Arg Val Leu 
20 25 30 . 



96 



aat ccg cag cac ggc aaa gtg ctt etc gac ggt egg caa etc gat tea 
Asn Pro Gin His Gly Lys Val Leu Leu Asp Gly Arg Gin Leu Asp Ser 
35 40 45 



144 



ttc aag cct aaa gag ate gee cga gaa eta ggc ctg ctg cca cag acc 
Phe Lys Pro Lys Glu lie Ala Arg Glu Leu Gly Leu Leu Pro Gin Thr 
50 55 60 



192 



tec ate gee cca gaa ggc ate egg gtt tac gat etc ate gcg cgc ggg 
Ser He Ala Pro Glu Gly lie Arg Val Tyr Asp Leu He Ala Arg Gly 
65 70 75 " 80 



240 
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cgc get ccc tac caa age etc ata caa caa tgg cgc acc tec gac gaa 
Arg Ala Pro Tyr Gin Ser Leu lie Gin Gin Trp Arg Thr Ser Asp Glu 
85 90 " 95 



288 



gac gee gtc gcg caa gcg etc gee tec acg aat etc acc gaa ctt gca 336 
Asp Ala Val Ala Gin Ala Leu Ala Ser Thr Asn Leu Thr Glu Leu Ala 
100 105 110 

get cgc etc gtc gat gaa etc tec ggt ggc cag cgc caa cga gtg tgg 384 
Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin Arg Val Trp 
115 120 125 

gtg gee atg ttg etc gee cag caa aca ccg ate atg ctt etc gac gag 432 
Val Ala Met Leu Leu Ala Gin Gin Thr Pro lie Met Leu Leu Asp Glu 
130 135 140 

ccc acc acc ttc etc gac ate gee cac caa tac gaa etc ttg gaa ttg 480 
Pro Thr Thr Phe Leu Asp lie Ala His Gin Tyr Glu Leu Leu Glu Leu 
145 150 155 160 

ctg cgc gca ttc aac gag gee ggg aaa act gtg gtc act gtg ctt cac 528 
Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr Val Leu His 
165 170 175 

gat etc aac caa gee gee cgc tac gec gac cac etc ate gtg atg aaa 57 6 
Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu lie Val Met Lys 
180 185 190 

gat ggg cac gta cat gee acg ggc aca ccg gag gaa gtc tta act gee 624 
Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val Leu Thr Ala 
195 200 205 

gag atg gtt caa gga gtt ttt ggc ctg ccc tgc ate ate tec cca gac 672 
Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys He He Ser Pro Asp 
210 215 220 

ccc gtc aca gga acc ccc acc gtc gtt ccc etc agt egg tct cgc gca 720 
Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg Ser Arg Ala 
225 230 235 240 

gga get taagtagcta cccctccaac gga 74 9 

Gly Ala 



<210> 378 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Leu Asn Val Thr He Pro Asp Asn Thr Phe Thr Ala He He Gly Pro 
15 10 15 

Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg Gly Phe Ser Arg Val Leu 
20 25 30 

Asn Pro Gin His Gly Lys Val Leu Leu Asp Gly Arg Gin Leu Asp Ser 
35 40 45 
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Phe Lys Pro Lys Glu He Ala Arg Glu Leu Gly Leu Leu Pro Gin Thr 
50 55 " 60 

Ser He Ala Pro Glu Gly He Arg Val Tyr Asp Leu He Ala Arg Gly 
65 70 75 80 

Arg Ala Pro Tyr Gin Ser Leu He Gin Gin Trp Arg Thr Ser Asp Glu 
85 90 95 

Asp Ala Val Ala Gin Ala Leu Ala Ser Thr Asn Leu Thr Glu Leu Ala 
100 105 110 

Ala Arg Leu Val Asp Glu Leu Ser Gly Gly Gin Arg Gin Arg Val Trp 
115 120 125 

Val Ala Met Leu Leu Ala Gin Gin Thr Pro He Met Leu Leu Asp Glu 
130 135 140 

Pro Thr Thr Phe Leu Asp He Ala His Gin Tyr Glu Leu Leu Glu Leu 
145 150 155 160 

Leu Arg Ala Phe Asn Glu Ala Gly Lys Thr Val Val Thr Val Leu His 
165 170 175 

Asp Leu Asn Gin Ala Ala Arg Tyr Ala Asp His Leu He Val Met Lys 
180 185 190 

Asp Gly His Val His Ala Thr Gly Thr Pro Glu Glu Val Leu Thr Ala 
195 200 205 

Glu Met Val Gin Gly Val Phe Gly Leu Pro Cys He He Ser Pro Asp 
210 215 220 

Pro Val Thr Gly Thr Pro Thr Val Val Pro Leu Ser Arg Ser Arg Ala 
225 230 235 " 240 



Gly Ala 



<210> 379 
<211> 1149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1126) 
<223> RXN00523 

<400> 379 

tggtgactcg tccgagtgaa attgccgtgg gcatcatcat gccgatcatt ggtgcgccac 60 

tgtttatttg gattattcgt cgtcagaaag tcaaagagct atg age ctt age cat 115 

Met Ser Leu Ser His 

1 5 

caa etc aag cgc cag cgc gca teg cgc aac tec cgc agg tgg ctg att 163 

Gin Leu Lys Arg Gin Arg Ala Ser Arg Asn Ser Arg Arg Trp Leu He 

10 15 ' 20 
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gtt gcg gca ttg ggc gtc gtc acg ctt ggt att ttt get ttt tct ttg 211 
Val Ala Ala Leu Gly Val Val Thr Leu Gly lie Phe Ala Phe Ser Leu 
25 30 35 

atg tgg ggc gag gtg ttt tat ggc cct get cag gtg ctg aaa gtg ttg 259 
Met Trp Gly Glu Val Phe Tyr Gly Pro Ala Gin Val Leu Lys Val Leu 
40 45 50 

tct gga cag cag gtt ccc ggc gcg agt tat tec gtt ggc gtg ttg cgt 307 
Ser Gly Gin Gin Val Pro Gly Ala Ser Tyr Ser Val Gly Val Leu Arg 
55 60 65 

ttg ccg cgc gcg gtg atg ggt ttg act gcg ggt ttg gcg ttt ggc gcg 355 
Leu Pro Arg Ala Val Met Gly Leu Thr Ala Gly Leu Ala Phe Gly Ala 
70 75 80 85 

gcg ggc gtg att ttt cag acg gtg ttg cgt aat cag ttg gcg teg ccg 403 
Ala Gly Val He Phe Gin Thr Val Leu Arg Asn Gin Leu Ala Ser Pro 
90 95 100 

gat att ate ggc att tct tct ggc gcg teg gcg gcg ggc gta att tgc 451 
Asp He He Gly He Ser Ser Gly Ala Ser Ala Ala Gly Val lie Cys 
105 110 115 - 

att gtg ttt ttc ggg atg teg cag tct gca gtg teg gcg att tct ttg 499 
He Val Phe Phe Gly Met Ser Gin Ser Ala Val Ser Ala He Ser Leu 
120 125 130 

tgt gcg tec ttg get gtg gcg ttg ttg att tat ctg gtg gcg tat cgc 547 
Cys Ala Ser Leu Ala Val Ala Leu Leu He Tyr Leu Val Ala Tyr Arg 
135 140 * 145 

ggt ggt ttt teg gee acg cgt ctg att ctt acc ggc att ggt att get 595 
Gly Gly Phe Ser Ala Thr Arg Leu He Leu Thr- Gly He Gly lie Ala 
150 155 160 165 

gcg atg ctg aat tea tta gtg teg tat teg ctg tec aag get gat tct 643 
Ala Met Leu Asn Ser Leu Val Ser Tyr Ser Leu Ser Lys Ala Asp Ser 
170 175 ' 180 

tgg gat ctg ccg acc gcg acg cgc tgg ctt acc ggc teg etc aat ggt 691 
Trp Asp Leu Pro Thr Ala Thr Arg Trp Leu Thr Gly Ser Leu Asn Gly 
185 190 195 

gcg acg tgg gat cgt gcg atg ccg ctg att gtc acc act gtg gta etc 739 
Ala Thr Trp Asp Arg Ala Met Pro Leu lie Val Thr Thr Val Val Leu 
200 205 210 

att ccg ctg ctg gtg get aat gcg cgc aat gtg gat ctt atg cgt ttg 787 
He Pro Leu Leu Val Ala Asn Ala Arg Asn Val Asp Leu Met Arg Leu 
215 220 225 

ggc aat gat tec gcg gtg ggt ttg ggc gtt get act aat cgc acg cgc 835 
Gly Asn Asp Ser Ala Val Gly Leu Gly Val Ala Thr Asn Arg Thr Arg 
230 235 240 " 245 

gtc att gcg att att gee get gtt gcg etc ate gee gtt get acc get 883 
Val He Ala He lie Ala Ala Val Ala Leu He Ala Val Ala Thr Ala 
250 255 260 

gca tgc ggc ccg ate gca ttc gtg gcg ttt gtg tct ggc ccc att gee 931 
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Ala Cys Gly Pro He Ala 
265 

gcg cgc att tta ggc tec 
Ala Arg He Leu Gly Ser 
280 

ate ggc ggg ttg ate gtg 
He Gly Gly Leu He Val 
295 

etc ggc ace cgc tac ccc 
Leu Gly Thr Arg Tyr Pro 
310 * 315 

cca ttc ctt ate tat tta 
Pro Phe Leu He Tyr Leu 
330 

ctg tgaccaccaa ccatcaact 
Leu 



Phe Val Ala Phe Val Ser 
270 

ggc gga teg etc ate ate 
Gly Gly Ser Leu lie lie 
285 

etc ate gee gac eta att 
Leu lie Ala Asp Leu lie 
300 305 

gtc gga gtt gtc acc ggc 
Val Gly Val Val Thr Gly 
320 

etc att cgt tec aac cgc 
Leu lie Arg Ser Asn Arg 
335 

a tec 



Gly Pro lie Ala 
275 

ccc tec gca etc 97 9 

Pro Ser Ala Leu 

290 

ggc caa tac ttc 1027 
Gly Gin Tyr Phe 



gca ttc ggc gee 1075 
Ala Phe Gly Ala 
325 

gcg gga gta acc 1123 
Ala Gly Val Thr 
340 

1149 



<210> 380 

<211> 342 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 380 

Met Ser Leu Ser His Gin Leu Lys Arg Gin Arg Ala Ser Arg Asn Ser 
1 5 10 15 

Arg Arg Trp Leu He Val Ala Ala Leu Gly Val Val Thr Leu Gly lie 
20 25 30 

Phe Ala Phe Ser Leu Met Trp Gly Glu Val Phe Tyr Gly Pro Ala Gin 
35 40 45 

Val Leu Lys Val Leu Ser Gly Gin Gin Val Pro Gly Ala Ser Tyr Ser 
50 55 60 

Val Gly Val Leu Arg Leu Pro Arg Ala Val Met Gly Leu Thr Ala Gly 
65 70 75 80 

Leu Ala Phe Gly Ala Ala Gly Val lie Phe Gin Thr Val Leu Arg Asn 
85 90 95 

Gin Leu Ala Ser Pro Asp He He Gly He Ser Ser Gly Ala Ser Ala 
100 105 " 110 

Ala Gly Val lie Cys He Val Phe Phe Gly Met Ser Gin Ser Ala Val 
115 120 125 

Ser Ala lie Ser Leu Cys Ala Ser Leu Ala Val Ala Leu Leu He Tyr 
130 135 140 

Leu Val Ala Tyr Arg Gly Gly Phe Ser Ala Thr Arg Leu lie Leu Thr 
145 150 155 160 

Gly He Gly lie Ala Ala Met Leu Asn Ser Leu Val Ser Tyr Ser Leu 
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175 



Ser Lys Ala Asp Ser Trp Asp Leu 
180 



Thr Thr Val Val Leu He Pro Leu 
210 215 

Asp Leu Met Arg Leu Gly Asn Asp 
225 230 



Pro Thr Ala Thr Arg Trp Leu Thr 
185 190 

Pro Leu He Val 

205 

Leu Val Ala Asn Ala Arg Asn Val 
220 

Ser Ala Val Gly Leu Gly Val Ala 
235 240 



Gly Ser Leu Asn Gly Ala Thr Trp Asp Arg Ala Met 
195 200 



Thr Asn Arg Thr Arg Val He Ala He He Ala Ala Val Ala Leu He 
245 250 255 

Ala Val Ala Thr Ala Ala Cys Gly Pro- He Ala Phe Val Ala Phe Val 
260 265 270 

Ser Gly Pro He Ala Ala Arg He Leu Gly Ser Gly Gly Ser Leu lie 
275 280 ~ 285 

He Pro Ser Ala Leu lie Gly Gly Leu He Val Leu lie Ala Asp Leu 
290 295 300 

He Gly Gin Tyr Phe Leu Gly Thr Arg Tyr Pro Val Gly Val Val Thr 
305 310 315 320 

Gly Ala Phe Gly Ala Pro Phe Leu lie Tyr Leu Leu lie Arg Ser Asn 
325 330 335 

Arg Ala Gly Val Thr Leu 
340 



<210> 381' 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXN01142 

<400> 381 

ctccccatcc accggcacag tcagcgcagg caacgaagaa attaaaggac caggacctga 60 

ccgaggcatg gttttccaag accacgccct cctgccctga ttg acc gca cgc ggc 115 

Leu Thr Ala Arg Gly 

aac ate gac ttc ggg etc cgc tec gcg cgc ccc tec ttg age aaa acc 163 
Asn lie Asp Phe Gly Leu Arg Ser Ala Arg Pro Ser Leu Ser Lys Thr 
10 15 20 

gaa cgc gee gac ate acc cgc acc cac etc gaa caa gta ggc etc acc 211 
Glu Arg Ala Asp lie Thr Arg Thr His Leu Glu Gin Val Gly Leu Thr 
25 30 35 
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gac gcc gcc gaa egg cgc ccc gec cgc etc tec ggc ggc atg caa cag 259 
Asp Ala Ala Glu Arg Arg Pro Ala Arg Leu Ser Gly Gly Met Gin Gin 
40 45 50 

cga gtc ggc ate gca cgc gcc ttc gcc ate gac cca cca ate atg ctt 307 
Arg Val Gly lie Ala Arg Ala Phe Ala He Asp Pro Pro He Met Leu 
55 60 65 

etc gac gaa ccc ttc ggc gcc etc gac gcc etc ace cgc cgc gaa etc 355 
Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu Thr Arg Arg Glu Leu 
70 75 80 ~ 85 

cag etc caa eta etc aac att tgg gaa gcc tec cgc cgc ace gtc gtc 403 
Gin Leu Gin Leu Leu Asn He Trp Glu Ala Ser Arg Arg Thr Val Val 
90 95 " 100 

atg gtc ace cac gac gtc gac gag gcc ate ctg etc tec gac cga gtt 451 
Met Val Thr His Asp Val Asp Glu Ala He Leu Leu Ser Asp Arg Val 
105 HO 115 

etc gtg atg tec aag age ccc gaa gcc ace ate ate ace gat att cca 4 99 
Leu Val Met Ser Lys Ser Pro Glu Ala Thr lie He Thr Asp He Pro 
120 125 130 

gtg aat ctt ccc cgc ccc aga cac gag ctg agt gaa gac get tct gtt 547 
Val Asn Leu Pro Arg Pro Arg His Glu Leu Ser Glu Asp Ala Ser Val 
135 140 145 

gaa gcc gag ace aca gcc ctg cgt aag egg atg ctg cat ctg ctg gag 595 
Glu Ala Glu Thr Thr Ala Leu Arg Lys Arg Met Leu His Leu Leu Glu 
150 155 160 165 

cac tagtttctaa caegtctttt aaa 621 
His 



<210> 382 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Leu Thr Ala Arg Gly Asn He Asp Phe Gly Leu Arg Ser Ala Arg Pro 
1 5 10 15 

Ser Leu Ser Lys Thr Glu Arg Ala Asp lie Thr Arg Thr His Leu Glu 
20 25 30 

Gin Val Gly Leu Thr Asp Ala Ala Glu Arg Arg Pro Ala Arg Leu Ser 
35 40 45 

Gly Gly Met Gin Gin Arg Val Gly He Ala Arg Ala Phe Ala He Asp 
50 55 60 

Pro Pro He Met Leu Leu Asp Glu Pro Phe Gly Ala Leu Asp Ala Leu 
65 70 75 80 

Thr Arg Arg Glu Leu Gin Leu Gin Leu Leu Asn He Trp Glu Ala Ser 
85 90 95 
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Arg Arg Thr Val Val Met Val Thr 
100 

Leu Ser Asp Arg Val Leu Val Met 
115 120 

lie Thr Asp He Pro Val Asn Leu 
130 135 

Glu Asp Ala Ser Val Glu Ala Glu 
145 150 

Leu His Leu Leu Glu His 
165 



His Asp Val Asp Glu Ala He Leu 
105 HO 

Ser Lys Ser Pro Glu Ala Thr He 
125 

Pro Arg Pro Arg His Glu Leu Ser 
140 

Thr Thr Ala Leu Arg Lys Arg Met 
155 160 



<210> 383 

<211> 948 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXN01141 

<400> 383 

aaagaacact cggtatggca cctgatttaa ggatgctgca atcgtgacac atatcctctt 60 

cgacagcagg cgttttctgc aactgggcgc ttttgcgtcc ttg age acc gca ttg 115 

Leu Ser Thr Ala Leu 
1 5 

gec gga gcg gec cgc tac gtg acg teg aca age aat aat gaa cct gcg 163 
Ala Gly Ala Ala Arg Tyr Val Thr Ser Thr Ser Asn Asn Glu Pro Ala 
10 15 20 

gat aac act ccc ctg acc att ggc tac gtg cct att gcg ggc teg gcg 211 
Asp Asn Thr Pro Leu Thr He Gly Tyr Val Pro He Ala Gly Ser Ala 
25 30 35 

ccg att get ate gca gat gcg eta ggg ctg ttt aag aaa cac ggc gtg 259 
Pro He Ala He Ala Asp Ala Leu Gly Leu Phe Lys Lys His Gly Val 
40 45 50 

aat gtc acg ttg aag aag tac tea ggc tgg tec gac ctg tgg acc gec 307 
Asn Val Thr Leu Lys Lys Tyr Ser Gly Trp Ser Asp Leu Trp Thr Ala 
55 60 65 

tat gca aca gag cag ctt gat gtt gcg cac atg ctg teg ccg atg act 355 
Tyr Ala Thr Glu Gin Leu Asp Val Ala His Met Leu Ser Pro Met Thr 
70 75 80 85 

gtg gcg att aat get gga gtg acc aac gcg teg cgc ccg acg gag ctg 403 
Val Ala He Asn Ala Gly Val Thr Asn Ala Ser Arg Pro Thr Glu Leu 
90 95 100 

teg ttt acc cag aac acc aat ggg caa gca att acc ttg gcg tea aag 451 
Ser Phe Thr Gin Asn Thr Asn Gly Gin Ala He Thr Leu Ala Ser Lys 
105 110 115 
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cac tat ggt tec gtc aat tea gcg gcg gat ctt aaa ggc atg gtg ctg 499 
His Tyr Gly Ser Val Asn Ser Ala Ala Asp Leu Lys Gly Met Val Leu 
120 125 130 

gga att cct ttt gaa tat tea gtc cat gcg ctg etc ctg cgc gat tat 547 
Gly He Pro Phe Glu Tyr Ser Val His Ala Leu Leu Leu Arg Asp Tyr 
135 140 145 

etc gtc tea aac gca gtt gat ccc ate gec gat ctt gag ctt cgc ctg 595 
Leu Val Ser Asn Ala Val Asp Pro He Ala Asp Leu Glu Leu Arg Leu 
150 155 160 165 

etc cga cct gee gat atg gtc gca caa ttg aca gtt gag ggc ate gat 643 
Leu Arg Pro Ala Asp Met Val Ala Gin Leu Thr Val Glu Gly He Asp 
170 175 180 

gga ttc att ggg cct ggg ccg ttt aat gaa cgc gee ate age aat ggc 691 
Gly Phe He Gly Pro Gly Pro Phe Asn Glu Arg Ala He Ser Asn Gly 
185 190 195 

tec ggc egg att tgg ctg ctg ace aaa caa ctg tgg gac aaa cat cca 739 
Ser Gly Arg He Trp Leu Leu Thr Lys Gin Leu Trp Asp Lys His Pro 
200 205 210 

tgc tgc gee gtg gcg atg gee aaa gag tgg aaa get gaa cac ccc acg 787 
Cys Cys Ala Val Ala Met Ala Lys Glu Trp Lys Ala Glu His Pro Thr 
215 220 225 

gcg get cag ggt gtg ctt aat gcg ctg gag gaa gee tec gca att ttg 835 
Ala Ala Gin Gly Val Leu Asn Ala Leu Glu Glu Ala Ser Ala He Leu 
230 235 240 245 

age aat ccg gca caa ttt gat tec teg gca cgc acg ctg teg cag gaa 883 
Ser Asn Pro Ala Gin Phe Asp Ser Ser Ala Arg Thr Leu Ser Gin Glu 
250 255 260 

aaa tac etc aac cag cct gee acg ttg ctg gat gga ccg teg 925 
Lys Tyr Leu Asn Gin Pro Ala Thr Leu Leu Asp Gly Pro Ser 
265 270 * 275 

taatcategg catcaccggc tta 943 



<210> 384 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Leu Ser Thr Ala Leu Ala Gly Ala Ala Arg Tyr Val Thr Ser Thr Ser 
1 5 10 15 

Asn Asn Glu Pro Ala Asp Asn Thr Pro Leu Thr He Gly Tyr Val Pro 
20 25 30 

He Ala Gly Ser Ala Pro He Ala He Ala Asp Ala Leu Gly Leu Phe 
35 40 " 45 

Lys Lys His Gly Val Asn Val Thr Leu Lys Lys Tyr Ser Gly Trp Ser 
50 55 60 
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Asp Leu Trp Thr Ala Tyr Ala Thr Glu Gin Leu Asp Val Ala His Met 
65 70 75 * 80 

Leu Ser Pro Met Thr Val Ala He Asn Ala Gly Val Thr Asn Ala Ser 
85 90 95 

Arg Pro Thr Glu Leu Ser Phe Thr Gin Asn Thr Asn Gly Gin Ala He 
100 105 " 110 

Thr Leu Ala Ser Lys His Tyr Gly Ser Val Asn Ser Ala Ala Asp Leu 
115 120 125 

Lys Gly Met Val Leu Gly He Pro Phe Glu Tyr Ser Val His Ala Leu 
130 135 140 

Leu Leu Arg Asp Tyr Leu Val Ser Asn Ala Val Asp Pro He Ala Asp 
145 150 155 160 

Leu Glu Leu Arg Leu Leu Arg Pro Ala Asp Met Val Ala Gin Leu Thr 
165 170 175 

Val Glu Gly He Asp Gly Phe He Gly Pro Gly Pro Phe Asn Glu Arg 
180 185 190 

Ala He Ser Asn Gly Ser Gly Arg He Trp Leu Leu Thr Lys Gin Leu 
195 200 205 

Trp Asp Lys His Pro Cys Cys Ala Val Ala Met Ala Lys Glu Trp Lys 
210 215 220 

Ala Glu His Pro Thr Ala Ala Gin Gly Val Leu Asn Ala Leu Glu Glu 
225 230 235 240 

Ala Ser Ala lie Leu Ser Asn Pro Ala Gin Phe Asp Ser Ser Ala Arg 
245 250 255 

Thr Leu Ser Gin Glu Lys Tyr Leu Asn Gin Pro Ala Thr Leu Leu Asp 
260 265 270 



Gly Pro Ser 
275 



<210> 385 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXN01002 

<400> 385 

gactgctgat accgcacagg atgaaatcac tcgttacggc gagatcctga agaagttctc 60 

caactaattt ccctgtttcc aatactcaag gtgtgcgcat atg aat tct gat get 115 

Met Asn Ser Asp Ala 
1 ^ 5 

teg get acc ace aac tec tgg get ate aac ttc gac cat gtg teg gtg 163 
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Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe Asp His Val Ser Val 
10 15 20 

acg tat ccc aat ggg acg aaa gcc etc gat gat gtt tec etc acc ate 211 
Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp Val Ser Leu Thr lie 
25 ~ 30 35 

aat ccc ggt gag atg gtt gcc ate gtg ggt ctg tea gga teg ggt aaa 259 
Asn Pro Gly Glu Met Val Ala lie Val Gly Leu Ser Gly Ser Gly Lys 
40 45 50 

tec acg ctg att cgc acg ate aac ggt ctt gtc cgc get acg gaa ggc 307 
Ser Thr Leu lie Arg Thr lie Asn Gly Leu Val Arg Ala Thr Glu Gly 
55 60 65 

acc gtg acg gtg ggg ccg cat cag ate aac acc ttg aag ggg aaa gca 355 
Thr Val Thr Val Gly Pro His Gin lie Asn Thr Leu Lys Gly Lys Ala 
70 75 80 " 85 

ctg cgt gat gcc cgt ggg cag ate ggc atg att ttc cag ggg ttc aac 403 
Leu Arg Asp Ala Arg Gly Gin He Gly Met He Phe Gin Gly Phe Asn 
90 95 100 

ctg teg gaa cgc age agt gtg ttc cag aat gtt ttg gtg ggc cgc ttc 451 
Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val Leu Val Gly Arg Phe 
105 110 115 

gcg cac aca gcg tgg tgg cgt aac etc etc ggg ttt ccc acg gag cac 4 99 
Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly Phe Pro Thr Glu His 
120 125 130 

gac aag cag att get ttt cac gcg ttg gag tec gtg ggc att ttg cac 547 
Asp Lys Gin He Ala Phe His Ala Leu Glu Ser Val Gly He Leu His 
135 140 145 

aaa gtg tgg acc cga get ggt get ttg teg ggt gga cag aaa cag cgc 595 
Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly Gin Lys Gin Arg 
150 155 160 165 

gtt get att gcg cgc gcc tta teg caa gat ccg tct gtc atg ctg gca 643 
Val Ala He Ala Arg Ala Leu Ser Gin Asp Pro Ser Val Met Leu Ala 
170 175 180 

gat gag cct gtg gca age ctt gat ccg cca acc gcg cat tec gtg atg 691 
Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr Ala His Ser Val Met 
185 190 195 

cgc gat eta gaa aac ate aac aac gtg gaa ggc etc acc gtg ttg gtg 739 
Arg Asp Leu Glu Asn He Asn Asn Val Glu Gly Leu Thr Val Leu Val 
200 205 210 

aac ttg cac ttg att gat ttg get cgt caa tac acc aca agg ctt gtg 787 
Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr Thr Thr Arg Leu Val 
215 220 225 

ggt ttg cgt gcc ggc aag ctg gtc tat gac ggt cct ate tct ga*g gcc 835 
Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro He Ser Glu Ala 
230 235 240 245 

acc gat aaa gac ttt gaa get ate tat ggt cgc ccc ate cag get aaa 883 
Thr Asp Lys Asp Phe Glu Ala He Tyr Gly Arg Pro He Gin Ala Lys 
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250 



255 



260 



gac ctg eta 
Asp Leu Leu 



ggt gat cgc gca tgaccacgcc ttcttctaca ctt 

Gly Asp Arg Ala 

265 



927 



<210> 386 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Met Asn Ser Asp Ala Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe 
15 10 15 

Asp His Val Ser Val Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp 
20 25 30 

Val Ser Leu Thr He Asn Pro Gly Glu Met Val Ala He Val Gly Leu 
35 40 45 

Ser Gly Ser Gly Lys Ser Thr Leu He Arg Thr He Asn Gly Leu Val 
50 55 60 

Arg Ala Thr Glu Gly Thr Val Thr Val Gly Pro His Gin He Asn Thr 
65 70 75 80 

Leu Lys Gly Lys Ala Leu Arg Asp Ala Arg Gly Gin He Gly Met He 
85 90 95 

Phe Gin Gly Phe Asn Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val 
100 105 110 

Leu Val Gly Arg Phe Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly 
115 120 125 

Phe Pro Thr Glu His Asp Lys Gin He Ala Phe His Ala Leu Glu Ser 
130 135 140 

Val Gly He Leu His Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly 
145 150 155 160 

Gly Gin Lys Gin Arg Val Ala He Ala Arg Ala Leu Ser Gin Asp Pro 
165 170 175 

Ser Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr 
180 185 190 

Ala His Ser Val Met Arg Asp Leu Glu Asn He Asn Asn Val Glu Gly 
195 *" 200 205 

Leu Thr Val Leu Val Asn Leu His Leu He Asp Leu Ala Arg Gin Tyr 
210 215 220 

Thr Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly 
225 230 235 240 

Pro He Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala He Tyr Gly Arg 



245 



250 



255 
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Pro lie Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
260 ' 265 



<210> 387 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXN01000 

<400> 387 

ctttctatgc ctacgcggat gtttccgtga tcattctgga aatcctcatc gtggtgattg 60 

tcattgaagt aatctccaac gcacttcgaa agaggctggt atg age acc tta acc 115 

Met Ser Thr Leu Thr 

1 5 

tct cac cgc aca gta ccg gec ccc age tct ccc ccg gcg cgc ccc aac 163 

Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro Pro Ala Arg Pro Asn 

10 15 20 

aaa ctg gcg cgc aat ate gtt gca att gtc get gcg ctg att gtc ctt 211 
Lys Leu Ala Arg Asn He Val Ala He Val Ala Ala Leu He Val Leu 
25 30 35 

ata get acc ggc acg etc aag ate gag tgg aat gag ctt ccg cag atg 259 
He Ala Thr Gly Thr Leu Lys He Glu Trp Asn Glu Leu Pro Gin Met 
40 45 .50 

ccc gcg cag gtg tgg cat tac tta gag ctg atg ttt age gat ccc gat 307 
Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met Phe Ser Asp Pro Asp 
55 60 65 

tgg teg aag ttt ggc cgc gec gtc cag gaa atg tgg cgt tec ate gec 355 
Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met Trp Arg Ser He Ala 
70 75 80 85 

atg gcg tgg ttg ggt gee att tta tgc gtg gtg gtc tct gtc cct ctg 403 
Met Ala Trp Leu Gly Ala He Leu Cys Val Val Val Ser Val Pro Leu 
90 95 100 

gga atg ttg get gee cgc ggg gtg gga cct tat tgg ctg cgt acc gtt 451 
Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val 
105 110 115 

tta egg ttc gtg ttc gcg gtg att cgt gcg ttc ccc gaa gtg gtt ate 499 
Leu Arg Phe Val Phe Ala Val He Arg Ala Phe Pro Glu Val Val He 
120 125 130 

gca att att ttg eta act gtc acc ggc eta act cct ttt act ggt gcg 547 
Ala He lie Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Thr Gly Ala 
135 140 145 

etc gca ttg ggt ate tec ggt att gga caa cag gca aag tgg acc tat 595 
Leu Ala Leu Gly lie Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr 
150 155 160 165 
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gaa gcc att gag tec act ccc acc ggc ccg tea gag gca gtg cgt gca 64 3 

Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser Glu Ala Val Arg Ala 

170 175 180 

gcg ggt gga act acg ccg gag gtt ctg egg tgg gcg ttg tgg cca cag 691 

Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp Ala Leu Trp Pro Gin 
185 190 195 

gtt gcg cca tec att gca tct ttt gcc ctg tac cgc ttt gag ate aac 739 

Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr Arg Phe Glu He Asn 

200 205 210 

ate cgt acc tct gcg gta ttg ggc ate gtt ggt gca ggt ggt ate ggt 787 

He Arg Thr Ser Ala Val Leu Gly He Val Gly Ala Gly Gly He Gly 

215 220 225 

agt atg ctt gcc aat tac acc aac tac agg cag tgg gac acc gtg ggc 835 

Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin Trp Asp Thr Val Gly 
230 235 240 245 

atg ctg etc ate gtc gtg gtt gtc gca acg atg ate gtc gat etc ate 883 

Met Leu Leu He Val Val Val Val Ala Thr Met He Val Asp Leu He 

250 255 260 

tec ggc acc ate cgc cgc cgc ate atg aag ggg get agt gac cgt gtc 931 

Ser Gly Thr He Arg Arg Arg He Met Lys Gly Ala Ser Asp Arg Val 
265 270 275 

gtg gca cca age aac tgacgctcca ccaagcatcc gca 969 
Val Ala Pro Ser Asn 
280 



<210> 388 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Met Ser Thr Leu Thr Ser His Arg ' 
1 5 



Thr Val Pro Ala Pro Ser Ser Pro 
10 15 



Pro Ala Arg Pro Asn Lys Leu Ala Arg Asn He Val Ala He Val Ala 

20 25 30 

Ala Leu He Val Leu He Ala Thr Gly Thr Leu Lys He Glu Trp Asn 

35 40 45 

Glu Leu Pro Gin Met Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met 

50 55 60 

Phe Ser Asp Pro Asp Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met 

65 70 * 75 80 

Trp Arg Ser He Ala Met Ala Trp Leu Gly Ala He Leu Cys Val Val 

85 90 95 

Val Ser Val Pro Leu Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr 

100 105 110 

Trp Leu Arg Thr Val Leu Arg Phe Val Phe Ala Val He Arg Ala Phe 
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115 



120 



125 



Pro Glu Val Val He Ala He He Leu Leu Thr Val Thr <31y Leu Thr 
130 135 140 

Pro Phe Thr Gly Ala Leu Ala Leu Gly He Ser Gly He Gly Gin Gin 
145 150 155 160 

Ala Lys Trp Thr Tyr Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser 
165 170 175 

Glu Ala Val Arg Ala Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp 
180 185 190 

Ala Leu Trp Pro Gin Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr 
195 200 205 

Arg Phe Glu He Asn He Arg Thr Ser Ala Val Leu Gly He Val Gly 
210 215 220 

Ala Gly Gly He Gly Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin 
225 230 235 " 240 

Trp Asp Thr Val Gly Met Leu Leu He Val Val Val Val Ala Thr Met 
245 250 255 

He Val Asp Leu He Ser Gly Thr He Arg Arg Arg He Met Lys Gly 
260 265 270 



Ala Ser Asp Arg Val Val Ala Pro Ser Asn 
275 280 



<210> 389 
<211> 1173 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1150) 
<223> RXN01732 

<400> 389 

gattctatcg ctgatctccc tctccttgcc tgggtttgtt cccgggtctc ctcttcttaa 60 

ctttcttgtc tcatgtcgct gaaaggtttt taaagatctc atg ttc aag etc tct 115 

Met Phe Lys Leu Ser 
1 5 

aag cca tec aag tec atg cgt gtt get gtt tct acg ctt gcg ate tct 163 
Lys Pro Ser Lys Ser Met Arg Val Ala Val Ser Thr Leu Ala lie Ser 
10 15 20 

acc ctt get eta gtt ggt tgt tec tct tec gat gag tct tct tec tea 211 
Thr Leu ,Ala Leu Val Gly Cys Ser Ser Ser Asp Glu Ser Ser Ser Ser 
25 30 35 

tea tct gcg tct tct tct teg gat get gca age cag tgg cct gag tec 259 
Ser Ser Ala Ser Ser Ser Ser Asp Ala Ala Ser Gin Trp Pro Glu Ser 
40 45 50 



597 



WO 01/00805 



PCT/ffiOO/00926 



att act ttg tct ctt gtt cct tct act gag ggt gag gat ttg get gaa 307 

He Thr Leu Ser Leu Val Pro Ser Thr Glu Gly Glu Asp Leu Ala Glu 

55 60 * 65 

gcg ttg get cct ttg act gat tac ctg tct gag aac ctt ggt att gag 355 

Ala Leu Ala Pro Leu Thr Asp Tyr Leu Ser Glu Asn Leu Gly He Glu 

70 75 80 85 

gtc aat ggt gtg gtg gcg tct gat tac get gca acc gtt gag get ttg 403 

Val Asn Gly Val Val Ala Ser Asp Tyr Ala Ala Thr Val Glu Ala Leu 

90 95 100 

ggt get gat cag get cag gtg ate ate act gat gcg ggt tec ctg tat 4 51 

Gly Ala Asp Gin Ala Gin Val He He Thr Asp Ala Gly Ser Leu Tyr 

105 110 115 

aac gcg att gag cag tac gat gcg cag ctg att ctg cgt gat gtg cgt 4 99 

Asn Ala lie Glu Gin Tyr Asp Ala Gin Leu He Leu Arg Asp Val Arg 

120 125 130 

ttc ggt gee acc teg tac tct get gtg gcg tac acc aac aat cct gat 547 

Phe Gly Ala Thr Ser Tyr Ser Ala Val Ala Tyr Thr Asn Asn Pro Asp 

135 140 145 

aag tac tgc gac gat gec cca gtg get gcg tct tat get gcg tec gat 595 

Lys Tyr Cys Asp Asp Ala Pro Val Ala Ala Ser Tyr Ala Ala Ser Asp 

150 155 160 165 

gta gac atg ctt tac tgc aac ggt att gaa act gag ggc cag get get 643 

Val Asp Met Leu Tyr Cys Asn Gly He Glu Thr Glu Gly Gin Ala Ala 

170 175 180 

acc ggt gag ggc cca gca get ctt gat gcg ctg gaa aag ate gag tec 691 

Thr Gly Glu Gly Pro Ala Ala Leu Asp Ala Leu Glu Lys He Glu Ser 

185 190 195 

ggt gac aag gta gcg ctg cag get gca acc tct cct gcg ggt tac cag 7 39 

Gly Asp Lys Val Ala Leu Gin Ala Ala Thr Ser Pro Ala Gly Tyr Gin 

200 205 210 



tac cct ate gtc get atg cag gat ctg ggc atg gat acc gat tec get 
Tyr Pro He Val Ala Met Gin Asp Leu Gly Met Asp Thr Asp Ser Ala 



215 220 225 



787 



ttt gtt cag gtt cca gta gag ggc aac aac aac get gtg ctg tct gtc 835 
Phe Val Gin Val Pro Val Glu Gly Asn Asn Asn Ala Val Leu Ser Val 
230 235 240 245 

ctg aac ggt gac gcg gaa gtg tec ttc ggt ttc tgg gat gcg cgt tec 883 
Leu Asn Gly Asp Ala Glu Val Ser Phe Gly Phe Trp Asp Ala Arg Ser 
250 255 260 

acc gtg ctg tct gag get cct aac gca get gag gat gtc gta gcg ttt 931 
Thr Val Leu Ser Glu Ala Pro Asn Ala Ala Glu Asp Val Val Ala Phe 
265 270 275 

gee tac acc gag atg ate cct aac ggt ggc gtc gca gcg tec aag tec 979 
Ala Tyr Thr Glu Met He Pro Asn Gly Gly Val Ala Ala Ser Lys Ser 
280 285 290 
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ctt cca tec gac ctg gtg gaa aag etc ace gag ttg atg gat gat tac 1027 
Leu Pro Ser Asp Leu Val Glu Lys Leu Thr Glu Leu Met Asp Asp Tyr 
295 300 305 

gca gat tec tec gag gaa gee aag gat gtc atg ttc gac atg gtt ggt 1075 
Ala Asp Ser Ser Glu Glu Ala Lys Asp Val Met Phe Asp Met Val Gly 
310 ~ 315 " 320 325 

eta tct gac tgg act get gat acc gca cag gat gaa ate act cgt tac 1123 
Leu Ser Asp Trp Thr Ala Asp Thr Ala Gin Asp Glu lie Thr Arg Tyr 
330 " 335 340 

ggc gag ate ctg aag aag ttc tec aac taatttccct gtttccaata 1170 
Gly Glu lie Leu Lys Lys Phe Ser Asn 
345 ^ * 350 

etc 1173 



<210> 390 
<211> 350 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Phe Lys Leu Ser Lys Pro Ser Lys Ser Met Arg Val Ala Val Ser 
15 10 15 

Thr Leu Ala lie Ser Thr Leu Ala Leu Val Gly Cys Ser Ser Ser Asp 
20 25 30 

Glu Ser Ser Ser Ser Ser Ser Ala Ser Ser Ser Ser Asp Ala Ala Ser 
35 40 45 

Gin Trp Pro Glu Ser lie Thr Leu Ser Leu Val Pro Ser Thr Glu Gly 
50 55 60 

Glu Asp Leu Ala Glu Ala Leu Ala Pro Leu Thr Asp Tyr Leu Ser Glu 
65 70 75 80 

Asn Leu Gly lie Glu Val Asn Gly Val Val Ala Ser Asp Tyr Ala Ala 
85 90 95 

Thr Val Glu Ala Leu Gly Ala Asp Gin Ala Gin Val He He Thr Asp 
100 105 110 

Ala Gly Ser Leu Tyr Asn Ala He Glu Gin Tyr Asp Ala Gin Leu He 
115 120 125 

Leu Arg Asp Val Arg Phe Gly Ala Thr Ser Tyr Ser Ala Val Ala Tyr 
130 135 140 

Thr Asn Asn Pro Asp Lys Tyr Cys Asp Asp Ala Pro Val Ala Ala Ser 
145 150 155 160 

Tyr Ala Ala Ser Asp Val Asp Met Leu Tyr Cys Asn Gly He Glu Thr 
165 170 175 

Glu Gly Gin Ala Ala Thr Gly Glu Gly Pro Ala Ala Leu Asp Ala Leu 
180 185 190 



599 



WO 01/00805 



PCT7IB00/00926 



Glu Lys lie Glu Ser Gly Asp Lys Val Ala Leu Gin Ala Ala Thr Ser 
195 " * 200 205 

Pro Ala Gly Tyr Gin Tyr Pro lie Val Ala Met Gin Asp Leu Gly Met 
210 215 220 

Asp Thr Asp Ser Ala Phe Val Gin Val Pro Val Glu Gly Asn Asn Asn 
225 230 235 240 

Ala Val Leu Ser Val Leu Asn Gly Asp Ala Glu Val Ser Phe Gly Phe 
245 250 255 

Trp Asp Ala Arg Ser Thr Val Leu Ser Glu Ala Pro Asn Ala Ala Glu 
260 265 270 

Asp Val Val Ala Phe Ala Tyr Thr Glu Met He Pro Asn Gly Gly Val 
275 280 285 

Ala Ala Ser Lys Ser Leu Pro Ser Asp Leu Val Glu Lys Leu Thr Glu 
2 90 2 95 300 

Leu Met Asp Asp Tyr Ala Asp Ser Ser Glu Glu Ala Lys Asp Val Met 
305 310 315 ^ 320 

Phe Asp Met Val Gly Leu Ser Asp Trp Thr Ala Asp Thr Ala Gin Asp 
325 330 * 335 

Glu He Thr Arg Tyr Gly Glu He Leu Lys Lys Phe Ser Asn 
340 345 ' " 350 



<210> 391 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXNO3080 

<400> 391 

cttgcaaaca ggcgtggtgg tggcgttcat tggctcacca attttccttt atttactgct 60 

cagcatgcgc aagcgacgcg gattggggct gtaaaaactc atg cct caa tta gtt 115 

Met Pro Gin Leu Val 
1 5 

gaa att cgt gat etc aac gtt gaa ttc ccc tct cgc cat gca gtg aaa 163 

Glu He Arg Asp Leu Asn Val Glu Phe Pro Ser Arg His Ala Val Lys 
10 15 20 

aac gtg tct ttt tct gca cct get gga aaa gtc acc gca ctg att ggc 211 
Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val Thr Ala Leu He Gly 
25 30 35 

cca aat ggt get ggt aaa agt act gec ctt teg gcg att gca gga ttg 259 
Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser Ala He Ala Gly Leu 
40 45 50 

gtt gaa tec acc ggc gag gta atg gtt ggt ggg agt ggg gtt gcg teg 307 
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Val Glu Ser Thr Gly Glu Val Met Val Gly Gly Ser Gly Val Ala Ser 

55 60 65 

aaa age get aaa gee cga gee cgc ctg etc tea etc gtg ccg caa aac 355 

Lys Ser Ala Lys Ala Arg Ala Arg Leu Leu Ser Leu Val Pro Gin Asn 

70 75 80 85 

acc gag ttg cgc att ggt ttt agt gca cgc gac gtt gtc gcg atg ggc 403 

Thr Glu Leu Arg He Gly Phe Ser Ala Arg Asp Val Val Ala Met Gly 

90 95 100 

cgc tac ccg cat cgt ggc cgc ttc gec gtg gag acc gac gca gat cga 451 

Arg Tyr Pro His Arg Gly Arg Phe Ala Val Glu Thr Asp Ala Asp Arg 

105 110 115 

cgc gee acc gat gac gec ctg cgc gec ate aac gcg etc gac ate gee 499 

Arg Ala Thr Asp Asp Ala Leu Arg Ala He Asn Ala Leu Asp He Ala 

120 125 130 

gag cag ccc gtc aac gaa tta teg ggc ggc cag cag cag etc ate cac 547 

Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin Gin Gin Leu He His 

135 140 145 

ate ggc cga gcg etc gee caa gac acc gee gtc gtg ctt etc gac gag 595 

He Gly Arg Ala Leu Ala Gin Asp Thr Ala Val Val Leu Leu Asp Glu 

150 155 160 * 165 

ccc gtc tec gec ctt gat eta egg cac caa gtt gaa gtc ctt caa etc 643 

Pro Val Ser Ala Leu Asp Leu Arg His Gin Val Glu Val Leu Gin Leu 

170 175 180 

ctg cgc gee cga get aat tec ggc acc acc gtg ate gtc gtc ctt cac 691 

Leu Arg Ala Arg Ala Asn Ser Gly Thr Thr Val He Val Val Leu His 

185 190 195 

gat etc aac cac gtt gee cgt tgg tgc gac cat gca gtg ttg atg gee 739 

Asp Leu Asn His Val Ala Arg Trp Cys Asp His Ala Val Leu Met Ala 

200 205 210 

gac ggc gaa gtt gtc tec caa ggt gac ate cgc gag gtg etc gaa cct 787 

Asp Gly Glu Val Val Ser Gin Gly Asp He Arg Glu Val Leu Glu Pro 

215 220 225 

gec aca ctg tec acc gtg tac gga ctg ccc att gcg gtg cgc gat gat 835 

Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro He Ala Val Arg Asp Asp 

230 235 240 ' " 245 

ccc gaa acc age tea ctt cgc gtg ate ccg cat cca aat ccc ttt 880 

Pro Glu Thr Ser Ser Leu Arg Val He Pro His Pro Asn Pro Phe 

250 255 260 

tgattgaaag tttgacttaa aaa 903 



<210> 392 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Pro Gin Leu Val Glu He Arg Asp Leu Asn Val Glu Phe Pro Ser 
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15 10 15 

Arg His Ala Val Lys Asn Val Ser Phe Ser Ala Pro Ala Gly Lys Val 
20 25 30 

Thr Ala Leu He Gly Pro Asn Gly Ala Gly Lys Ser Thr Ala Leu Ser 
35 40 4 5 

Ala He Ala Gly Leu Val Glu Ser Thr Gly Glu Val Met Val Gly Gly 
50 55 60 



Ser Gly Val Ala Ser Lys Ser Ala 
65 70 

Leu Val Pro Gin Asn Thr Glu Leu 
85 

Val Val Ala Met Gly Arg Tyr Pro 
100 

Thr Asp Ala Asp Arg Arg Ala Thr 
115 120 



Lys Ala Arg Ala Arg Leu Leu Ser 
75 80 

Arg He Gly Phe Ser Ala Arg Asp 
90 95 

His Arg Gly Arg Phe Ala Val Glu 
105 110 

Asp Asp Ala Leu Arg Ala He Asn 
125 



Ala Leu Asp He Ala Glu Gin Pro Val Asn Glu Leu Ser Gly Gly Gin 
130 135 140 

Gin Gin Leu He His He Gly Arg Ala Leu Ala Gin Asp Thr Ala Val 
145 150 ' 155 160 

Val Leu Leu Asp Glu Pro Val Ser Ala Leu Asp Leu Arg His Gin Val 
165 170 " 175 

Glu Val Leu Gin Leu Leu Arg Ala Arg Ala Asn Ser Gly Thr Thr Val 
180 185 " 190 

He Val Val Leu His Asp Leu Asn His Val Ala Arg Trp Cys Asp His 
195 • 200 205 

Ala Val Leu Met Ala Asp Gly Glu Val Val Ser Gin Gly Asp lie Arg 
210 215 220 

Glu Val Leu Glu Pro Ala Thr Leu Ser Thr Val Tyr Gly Leu Pro He 
225 230 235 " ~ 240 

Ala Val Arg Asp Asp Pro Glu Thr Ser Ser Leu Arg Val He Pro His 
245 250 255 

Pro Asn Pro Phe 
260 



<210> 393 
<211> 582 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221>" CDS 

<222> (101) . . (559) 

<223> RXN03081 
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<400> 393 

acggactgcc cattgcggtg cgcgatgatc ccgaaaccag ctcacttcgc gtgatcccgc 60 

atccaaatcc cttttgattg aaagtttgac ttaaaaaccc atg aaa aaa tea etc 115 

Met Lys Lys Ser Leu 

1 5 

ate gee att gtt gec agt gcg etc gtg tta age ggc tgc ace tct gat 163 

He Ala He Val Ala Ser Ala Leu Val Leu" Ser Gly Cys Thr Ser Asp 

10 15 ' 20 



tct tct gac tct tec ggc act tec gga act gtg gaa acc act teg att 
Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val Glu Thr Thr Ser He 
25 30 35 



211 



aca acc age gtt gee gca get gac ggc gca ttc cca cgc acc gtc aca 
Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe Pro Arg Thr Val Thr 
40 45 50 



259 



etc gac gat tec tec ate acc tta gaa tec aaa cca gag cgc ate gee 
Leu Asp Asp Ser Ser He Thr Leu Glu Ser Lys Pro Glu Arg He Ala 
55 60 "* 65 



307 



gta etc acc cca gag gca gca tec ttg gtt etc ccc ate aca ggc gee 
Val Leu Thr Pro Glu Ala Ala Ser Leu .Val Leu Pro He Thr Gly Ala 
70 75 80 85 



355 



gac cgc gtc gtg atg acc gee gaa atg gac acc get gac gaa gaa acc 
Asp Arg Val Val Met Thr Ala Glu Met Asp Thr Ala Asp Glu Glu Thr 
90 95 L 100 



403 



gca get ctg gee tec caa gtg gaa tac caa gtc aaa aac ggt ggc agg 
Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val Lys Asn Gly Gly Arg 
105 HO 115 



451 



etc gac ccc gaa caa gtt gtc gee ggc gac cca gat ttg gtg ate gtc 
Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro Asp Leu Val He Val 
120 125 130 



499 



agt gcg cgt ttc gat acc gaa caa ggc acc ate gac att ttg gaa ggc 
Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr He Asp He Leu Glu Gly 
135 140 145 



547 



etc aac gtc ccg tagttaactt cgattcagac get 

Leu Asn Val Pro 

150 



582 



<210> 394 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Lys Lys Ser Leu He Ala He Val ftla Ser Ala Leu Val Leu Ser 
15 10 15 

Gly Cys Thr Ser Asp Ser Ser Asp Ser Ser Gly Thr Ser Gly Thr Val 
20 25 30 

Glu Thr Thr Ser He Thr Thr Ser Val Ala Ala Ala Asp Gly Ala Phe 
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45 



Pro Arg Thr Val Thr Leu Asp Asp Ser Ser lie Thr Leu Glu Ser Lys 
50 55 60 

Pro Glu Arg lie Ala Val Leu Thr Pro Glu Ala Ala Ser Leu Val Leu 
65 70 75 80 

Pro lie Thr Gly Ala Asp Arg Val Val Met Thr Ala Glu Met Asp Thr 
85 90 95 

Ala Asp Glu Glu Thr Ala Ala Leu Ala Ser Gin Val Glu Tyr Gin Val 
100 105 110 

Lys Asn Gly Gly Arg Leu Asp Pro Glu Gin Val Val Ala Gly Asp Pro 
115 ~ 120 125 

Asp Leu Val lie Val Ser Ala Arg Phe Asp Thr Glu Gin Gly Thr lie 
130 135 140 



Asp lie Leu Glu Gly Leu Asn Val Pro 
145 150 



<210> 395 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXN03082 

<400> 395 

cagaagcaat cgcagaaatc gatgcaaacc gcattcgaca ttcgacaagc ctgccacctc 60 

ccccactgtg ctcactttga tgcaacgcgg accacgccaa atg gtc atg cca gaa 115 

Met Val Met Pro Glu 
1 5 

tct gcc atg etc acc ggc ctg ate cgc gaa gec ggc ggc act cca gtg 163 
Ser Ala Met Leu Thr Gly Leu He Arg Glu Ala Gly Gly Thr Pro Val 
10 15 20 

gta gat tct etc ggc gcg gta ggc acc ate act gca gac cca gaa caa 211 
Val Asp Ser Leu Gly Ala Val Gly Thr He Thr Ala Asp Pro Glu Gin 
25 30 35 

gtt gtt gcg atg gca cct gag ate ate ate att cag gac ttc caa ggt 259 
Val Val Ala Met Ala Pro Glu He He He He Gin Asp Phe Gin Gly 
40 45 50 

aaa ggc cga gag aac ttc get aat ttc etc tec aac cca gcg eta gcc 307 
Lys Gly Arg Glu Asn Phe Ala Asn Phe Leu Ser Asn Pro Ala Leu Ala 
55 60 * ' 65 

aac gtt ccc gcc att gaa aac gac aag att ttc tac gcc gac act gtc 355 
Asn Val Pro Ala He Glu Asn Asp Lys He Phe Tyr Ala Asp Thr Val 
70 75 80 85 
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acc act gga gtt act gca ggt acc gat ate acc act ggt ctg cag caa 403 
Thr Thr Gly Val Thr Ala Gly Thr Asp He Thr Thr Gly Leu Gin Gin 
90 95 100 



gtg gca gaa atg ctg age tagttttgag atgttgaaac tag 444 
Val Ala Glu Met Leu Ser 
105 



<210> 396 

<211> 107 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 396 

Met Val Met Pro Glu Ser Ala Met Leu Thr Gly Leu He Arg Glu Ala 
1 5 10 15 

Gly Gly Thr Pro Val Val Asp Ser Leu Gly Ala Val Gly Thr He Thr 
20 25 30 

Ala Asp Pro Glu Gin Val Val Ala Met Ala Pro Glu He He He He 
35 40 45 

Gin Asp Phe Gin Gly Lys Gly Arg Glu Asn Phe Ala Asn Phe Leu Ser 
50 55 60 

Asn Pro Ala Leu .Ala Asn Val Pro Ala He Glu Asn Asp Lys He Phe 
65 70 75 80 

Tyr Ala Asp Thr Val Thr Thr Gly Val Thr Ala Gly Thr Asp He Thr 
85 90 95 

Thr Gly Leu Gin Gin Val Ala Glu Met Leu Ser 
100 105 



<210> 397 
<211> 1479 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1456) 
<223> RXA02261 



<400> 397 

gaaatctata gaacgatagg taaaaactgg actaggttta tetatagegg aatagaaaat 60 



actccgctcg acagcatcac ttagctgaaa ggectttaac 


atg 


gac 


ccc 


tea 


gat 




Met 
1 


Asp 


Pro 


Ser 


Asp 
5 


eta gec tgg att etc gca get ttt gcg ttg gta 


age 


ctg 


atg 


ttc 


ccc 


Leu Ala Trp He Leu Ala Ala Phe Ala Leu Val 


Ser 


Leu 


Met 


Phe 


Pro 


10 15 








20 





gga ttg tec ctg etc tac ggc ggc atg ctg ggt ggg caa cac gtt ctt 211 
Gly Leu Ser Leu Leu Tyr Gly Gly Met Leu Gly Gly Gin His Val Leu 
25 30 35 
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aac acg ttc atg atg gtt atg age tea ctt gga ate ate age ctt gtg 259 
Asn Thr Phe Met Met Val Met Ser Ser Leu Gly He He Ser Leu Val 
40 45 50 

tac ate att tat gga cac gga ctt gtc tta gga aac tec ate ggt ggg 307 
Tyr He He Tyr Gly His Gly Leu Val Leu Gly Asn Ser He Gly Gly 
55 60 " 65 

tgg gga att ate gga aat ccc ctt gaa tac ttc ggc ttc cgc aac att 355 
Trp Gly He lie Gly Asn Pro Leu Glu Tyr Phe Gly Phe Arg Asn He 
70 75 80 85 

atg gaa gat gac ggc acc gga gac etc atg tgg gee ggc ttc tac att 403 
Met Glu Asp Asp Gly Thr Gly Asp Leu Met Trp Ala Gly Phe Tyr He 
90 95 100 

ctg ttc get gca ate tea etc gca ctt gtt tea tct ggt gca gcg ggg 451 
Leu Phe Ala Ala lie Ser Leu Ala Leu Val Ser Ser Gly Ala Ala Gly 
105 110 115 

cgc atg cgc ttt gga gcg tgg ctg gtc ttc ggt gtc ctg tgg ttc acc 499 
Arg Met Arg Phe Gly Ala Trp Leu Val Phe Gly Val Leu Trp Phe Thr 
120 125 130 

ttt gtg tac gcg cca ctg gca cac tgg gtt ttc get ate gat gat cct 547 
Phe Val Tyr Ala Pro Leu Ala His Trp Val Phe Ala lie Asp Asp Pro 
135 140 145 

gag tec ggc tac gtg ggt ggc tgg atg aaa aat gtg ctt gag ttc cac 595 
Glu Ser Gly Tyr Val Gly Gly Trp Met Lys Asn Val Leu Glu Phe His 
150 155 160 165 

gac ttt get ggt gga acg gca gtg cac atg aat gcg ggt gcg tct gga 643 
Asp Phe Ala Gly Gly Thr Ala Val His Met Asn Ala Gly Ala Ser Gly 
170 , 175 180 

etc gcg ctg gca ata gtg ctg gga cgc cgc cac tec atg get gtg cgt 691 
Leu Ala Leu Ala lie Val Leu Gly Arg Arg His Ser Met Ala Val Arg 
185 190 195 

cca cac aac ctt cca ctg att ttg att ggt gca gga ctg ate gtt gcg 739 
Pro His Asn Leu Pro Leu lie Leu He Gly Ala Gly Leu He Val Ala 
200 205 210 

ggc tgg ttc gga ttc aat ggt ggt acc gca ggt ggt gee aac ttc etc 787 
Gly Trp Phe Gly Phe Asn Gly Gly Thr Ala Gly Gly Ala Asn Phe Leu 
215 220 225 

gca age tac gtg gtc gtt acc tct etc att get gca get ggc gga atg 835 
Ala Ser Tyr Val Val Val Thr Ser Leu He Ala Ala Ala Gly Gly Met 
230 235 240 * 245 

atg ggc ttc atg etc gtt gaa cgt gtg ttc age gga aaa ccc act ttc 883 
Met Gly Phe Met Leu Val Glu Arg Val Phe Ser Gly Lys Pro Thr Phe 
250 255 * ~ 260 

ttt ggc teg gca acc ggc aca ate gca ggc ctt gtg get ate acc ccg 931 
Phe Gly Ser Ala Thr Gly Thr lie Ala Gly Leu Val Ala He Thr Pro 
265 270 275 
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gcc gcg gat gca gtg age ccg etc gga gca ttc gee gtc gga gcg etc 979 
Ala Ala Asp Ala Val Ser Pro Leu Gly Ala Phe Ala Val Gly Ala Leu 
280 285 290 

ggc gca gtt gtc tec ttc tgg gca att age tgg aag aag gga cac cga 1027 
Gly Ala Val Val Ser Phe Trp Ala He Ser Trp Lys Lys Gly His Arg 
295 300 305 

gtc gat gat tec ttc gat gtg ttc gca gtc cac gga atg gcc ggc att 1075 
Val Asp Asp Ser Phe Asp Val Phe Ala Val His Gly Met Ala Gly He 
310 315 320 325 

gca ggt gca ctg ttt gtc atg etc ttt ggc gat cca eta gca cca gcg 1123 
Ala Gly Ala Leu Phe Val Met Leu Phe Gly Asp Pro Leu Ala Pro Ala 
330 335 340 

gga gtt tec gga gtc ttc ttc ggt ggc gaa etc tec ctg ctg tgg agg 1171 
Gly Val Ser Gly Val Phe Phe Gly Gly Glu Leu Ser Leu Leu Trp Arg 
345 350 355 

gaa cca ctg gcc ate ate gtg ace ctt aca tac gca ttc ggc gtg acc 1219 
Glu Pro Leu Ala He He Val Thr Leu Thr Tyr Ala Phe Gly Val Thr 
360 365 370 

tgg ttg att gcc acg ate ttg aac aag ttc atg act ctg cgc ate acc 1267 
Trp Leu He Ala Thr He Leu Asn Lys Phe Met Thr Leu Arg He Thr 
375 380 385 

tec gaa gcc gaa tat gaa ggc att gac cgc gca gaa cac gca gaa tct 1315 
Ser Glu Ala Glu Tyr Glu Gly He Asp Arg Ala Glu His Ala Glu Ser 
390 395 400 405 

gcc tac cac etc aat tec aac gga att ggg atg gca acc cgc acc aat 1363 
Ala Tyr His Leu Asn Ser Asn Gly He Gly Met Ala Thr Arg Thr Asn 
410 415 420 

ttc gga cct gaa ate ccc gag gaa acc gtg ccc gac gcc gtg cag gtg 1411 
Phe Gly Pro Glu lie Pro Glu Glu Thr Val Pro Asp Ala Val Gin Val 
425 ' 430 435 

ggc gtc gat aag caa aaa ate get gat- act cga aag gcc tea aaa 1456 
Gly Val Asp Lys Gin Lys He Ala Asp Thr Arg Lys Ala Ser Lys 
440 445 450 

tgaccgcaac ctacaccact gaa 1479 



<210> 398 
<211> 452 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Asp Pro Ser Asp Leu Ala Trp He Leu Ala Ala Phe Ala Leu Val 
15 10 15 

Ser Leu Met Phe Pro Gly Leu Ser Leu Leu Tyr Gly Gly Met Leu Gly 
20 25 30 

Gly Gin His Val Leu Asn Thr Phe Met Met Val Met Ser Ser Leu Gly 
35 40 45 
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He He Ser Leu Val Tyr He He Tyr Gly His Gly Leu Val Leu Gly 
50 J 55 60 

Asn Ser He Gly Gly Trp Gly He He Gly Asn Pro Leu Glu Tyr Phe 
65 70 75 80 

Gly Phe Arg Asn He Met Glu Asp Asp Gly Thr Gly Asp Leu Met Trp 
85 90 95 * 

Ala Gly Phe Tyr He Leu Phe Ala Ala He Ser Leu Ala Leu Val Ser 
100 105 110 

Ser Gly Ala Ala Gly Arg Met Arg Phe Gly Ala t Trp Leu Val Phe Gly 
115 120 125 

Val Leu Trp Phe Thr Phe Val Tyr Ala Pro Leu Ala His Trp Val Phe 
130 135 140 

Ala He Asp Asp Pro Glu Ser Gly Tyr Val Gly Gly Trp Met Lys Asn 
145 150 155 ~ 160 

Val Leu Glu Phe His Asp Phe Ala Gly Gly Thr Ala Val His Met Asn 
165 170 175 

Ala Gly Ala Ser Gly Leu Ala Leu Ala He Val Leu Gly Arg Arg His 
180 185 190 

Ser Met Ala Val Arg Pro His Asn Leu Pro Leu He Leu He Gly Ala 
195 200 205 

Gly Leu He Val Ala Gly Trp Phe Gly Phe Asn Gly Gly Thr Ala Gly 
210 215 220 

Gly Ala Asn Phe Leu Ala Ser Tyr Val Val Val Thr Ser Leu He Ala 
225 230 235 240 

Ala Ala Gly Gly Met Met Gly Phe Met Leu Val Glu Arg Val Phe Ser 
245 250 255 

Gly Lys Pro Thr Phe Phe Gly Ser Ala Thr Gly Thr He Ala Gly Leu 
260 265 270 

Val Ala He Thr Pro Ala Ala Asp Ala Val Ser Pro Leu Gly Ala Phe 
275 280 285 

Ala Val Gly Ala Leu Gly Ala Val Val Ser Phe Trp Ala He Ser Trp 
290 295 300 

Lys Lys Gly His Arg Val Asp Asp Ser Phe Asp Val Phe Ala Val His 
305 310 315 320 

Gly Met Ala Gly He Ala Gly Ala Leu Phe Val Met Leu Phe Gly Asp 
325 330 335 

Pro Leu Ala Pro Ala Gly Val Ser Gly Val Phe Phe Gly Giy Glu Leu 
340 345 350 



Ser Leu Leu Trp Arg Glu Pro Leu Ala He lie Val Thr Leu Thr Tyr 
355 360 365 
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Ala Phe Gly Val Thr Trp Leu He Ala Thr He Leu Asn Lys Phe Met 
370 * 375 380 

Thr Leu Arg He Thr Ser Glu Ala Glu Tyr Glu Gly He Asp Arg Ala 
385 390 395 400 

Glu His Ala Glu Ser Ala Tyr His Leu Asn Ser Asn Gly He Gly Met 
405 410 415 

Ala Thr Arg Thr Asn Phe Gly Pro Glu He Pro Glu Glu Thr Val Pro 
420 425 430 

Asp Ala Val Gin Val Gly Val Asp Lys Gin Lys He Ala Asp Thr Arg 
435 440 445 

Lys Ala Ser Lys 
450 



<210> 399 
<211> 1111 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1111) 
<223> RXA02020 

<400> 399 

ttggtcaatc aagcgtgaat ccggcttcca tgagccagtt gcccgcctca aagcttgacc 60 

cattttcata accagtgcca tgtgggttta cggttgatac atg get aaa tct aat 115 

Met Ala Lys Ser Asn 
1 5 

gaa ggg ctg gga acc gga ctt egg acc cgc cac etc aca atg atg gga 163 
Glu Gly Leu Gly Thr Gly Leu Arg Thr Arg His Leu Thr Met Met Gly 
10 15 20 

etc ggc tec gca att ggt gec gga ctg ttc etc ggc acc ggc gtt ggt 211 
Leu Gly Ser Ala He Gly Ala Gly Leu Phe Leu Gly Thr Gly Val Gly 
25 30 35 

ate cgc gca gee ggc ccc gca gtg etc ctg gcg tac ate ate gee gga 259 
He Arg Ala Ala Gly Pro Ala Val Leu Leu Ala Tyr He He Ala Gly 
4 0 45 50 

gec ate gtt gtg ctt gtt atg caa atg etc ggc gag atg get get gec 307 
Ala He Val Val Leu Val Met Gin Met Leu Gly Glu Met Ala Ala Ala 
55 60 * 65 

cgt ccc gec tec gga teg ttt tea cgt tac ggc gag gat get ttc ggc 355 
Arg Pro Ala Ser Gly Ser Phe Ser Arg Tyr Gly Glu Asp Ala Phe Gly 
70 75 80 85 

cac tgg get ggt ttc tec etc ggt tgg ttg tac tgg ttc atg ctg att 403 
His Trp Ala Gly Phe Ser Leu Gly Trp Leu Tyr Trp Phe Met Leu He 
90 95 100 " 

atg gtg atg ggc gee gaa atg act ggc get get gee ate atg ggt gca 451 
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Met Val Met Gly Ala Glu Met Thr Gly Ala Ala Ala lie Met Gly Ala 
105 110 115 

tgg ttc ggc gtc gaa ccg tgg att cct teg ctt gtc tgc gtg gtc ttc 4 99 
Trp Phe Gly Val Glu Pro Trp lie Pro Ser Leu Val Cys Val Val Phe 
120 ^ 125 130 

ttc get gtg gtg aac etc gtc gcg gtt cgc ggt ttc ggt gaa ttc gag 547 
Phe Ala Val Val Asn Leu Val Ala Val Arg Gly Phe Gly Glu Phe Glu 
135 140 145 

tac tgg ttc gca ttc att aag gtc gcg gtg ate ate get ttc etc ate 595 
Tyr Trp Phe Ala Phe He Lys Val Ala Val He He Ala Phe Leu He 
150 155 160 165 

att ggt att get ctt att ttc gga tgg ctt ccc gga tec acc ttt gtt 643 
He Gly He Ala Leu He Phe Gly Trp Leu Pro Gly Ser Thr Phe Val 
170 175 180 

gga acc tea aac ttc ate ggt gat cac gga ttc atg ccc aat ggt att 691 
Gly Thr Ser Asn Phe He Gly Asp His Gly Phe Met Pro Asn Gly lie 
185 190 195 

tct ggt gtt get get ggt ttg etc gcg gtg get ttt gee ttt ggt ggc 739 
Ser Gly Val Ala Ala Gly Leu Leu Ala Val Ala Phe Ala Phe Gly Gly 
200 205 210 

att gaa att gtc acc att gca get gca gag tec gat aag cca cgt gaa 787 
He Glu He Val Thr He Ala Ala Ala Glu Ser Asp Lys Pro Arg Glu 
215 220 225 

get att tec ctg gcg gtg cgt gee gtg att tgg cgt att tea gtc ttt 835 
Ala He Ser Leu Ala Val Arg. Ala Val He Trp Arg He Ser Val Phe 
230 235 240 245 

tac ttg ggc tct gtt ttg gtc ate act ttc etc atg cct tat gag teg 883 
Tyr Leu Gly Ser Val Leu Val He Thr Phe Leu Met Pro Tyr Glu Ser 
250 255 260 

ate aat ggt gee gac acc get gcg gaa tec ccc ttc acc caa ate ctg 931 
He Asn Gly Ala Asp Thr Ala Ala Glu Ser Pro Phe Thr Gin He Leu 
265 270 275 

gcg atg gca aac ate cct ggc acg gtt ggt ttc atg gaa gcg ate ate 979 
Ala Met Ala Asn He Pro Gly Thr Val Gly Phe Met Glu Ala He He 
280 285 290 

gtt eta gca ctg ctt tec get ttc aac gee caa ate tat gee act tct 1027 
Val Leu Ala Leu Leu Ser Ala Phe Asn Ala Gin He Tyr Ala Thr Ser 
295 300 305 

cgt ttg gta ttt tec atg gcg aat cga caa gac get ccg cga gtt ttc 1075 
Arg Leu Val Phe Ser Met Ala Asn Arg Gin Asp Ala Pro Arg Val Phe 
310 315 320 325 

agt aag etc age acc age cac gtc ccc acc aat gcg 1111 
Ser Lys Leu Ser Thr Ser His Val Pro Thr Asn Ala 
330 335 



<210> 400 
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<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Ala Lys Ser Asn Glu Gly Leu Gly Thr Gly Leu Arg Thr Arg His 
1 5 10 15 

Leu Thr Met Met Gly Leu Gly Ser Ala He Gly Ala Gly Leu Phe Leu 
20 25 30 

Gly Thr Gly Val Gly He Arg Ala Ala Gly Pro Ala Val Leu Leu Ala 
35 40 45 

Tyr He lie Ala Gly Ala He Val Val Leu Val Met Gin Met Leu Gly 
50 55 60 

Glu Met Ala Ala Ala Arg Pro Ala Ser Gly Ser Phe Ser Arg Tyr Gly 
65 70 75 80 

Glu Asp Ala Phe Gly His Trp Ala Gly Phe Ser Leu Gly Trp Leu Tyr 
85 90 * 95 

Trp Phe Met Leu He Met Val Met Gly Ala Glu Met Thr Gly Ala Ala 
100 105 110 

Ala lie Met Gly Ala Trp Phe Gly Val Glu Pro Trp He Pro Ser Leu 
115 120 125 

Val Cys Val Val Phe Phe Ala Val Val Asn Leu Val Ala Val Arg Gly 
130 135 140 

Phe Gly Glu Phe Glu Tyr Trp Phe Ala Phe He Lys Val Ala Val He 
145 150 155 160 

He Ala Phe Leu He He Gly He Ala Leu He Phe Gly Trp Leu Pro 
165 170 175 

Gly Ser Thr Phe Val Gly Thr Ser Asn Phe He Gly Asp His Gly Phe 
180 185 190 

Met Pro Asn Gly He Ser Gly Val Ala Ala Gly Leu Leu Ala Val Ala 
195 200 205 

Phe Ala Phe Gly Gly He Glu lie Val Thr He Ala Ala Ala Glu Ser 
210 215 220 

Asp Lys Pro Arg Glu Ala He Ser Leu Ala Val Arg Ala Val He Trp 
225 230 235 240 

Arg He Ser Val Phe Tyr Leu Gly Ser Val Leu Val lie Thr Phe Leu 
245 250 255 

Met Pro Tyr Glu Ser lie Asn Gly Ala Asp Thr Ala Ala Glu Ser Pro 
260 265 270 

Phe Thr Gin He Leu Ala Met Ala Asn lie Pro Gly Thr Val Gly Phe 
275 280 " 285 

Met Glu Ala He lie Val Leu Ala Leu Leu Ser Ala Phe Asn Ala Gin 
290 295 300 
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He Tyr Ala Thr Ser Arg Leu Val Phe Ser Met Ala Asn Arg Gin Asp 
305 310 315 320 

Ala Pro Arg Val Phe Ser Lys Leu Ser Thr Ser His Val Pro Thr Asn 
325 330 335 

Ala 



<210> 401 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXA00281 

<400> 401 

ggttgactct ttggctttga tgccagcatt cgccaaagcg tggccctctt taagaaagct 60 

actgaacaca acagagtagg tttatgcgac actggtgcgc atg ate aac gtt gaa 115 

Met He Asn Val Glu 
1 5 

ggc etc ace aaa caa tat ggt cag gtc cgc gca gtc gat gat ctg age 163 
Gly Leu Thr Lys Gin Tyr Gly Gin Val Arg Ala Val Asp Asp Leu Ser 
10 15 20 

ttc gaa gta aaa ccc gga ata gtc acc gga ttt etc ggc ccc aac ggc 211 
Phe Glu Val Lys Pro Gly He Val Thr Gly Phe Leu Gly Pro Asn Gly 
25 30 35 

gec gga aaa tec acc acg atg egg ctg ate ctt ggc tta gat aat cca 259 
Ala Gly Lys Ser Thr Thr Met Arg Leu He Leu Gly Leu Asp Asn Pro 
40 45 50 

act gca ggg cat gee acg ate gaa gga caa ccc tac cga teg etc aaa 307 
Thr Ala Gly His Ala Thr He Glu Gly Gin Pro Tyr Arg Ser Leu Lys 
55 60 65 

aat ccc ctg acc aaa gtg gga gca ctg ctt gat gee aaa gca aca cac 355 
Asn Pro Leu Thr Lys Val Gly Ala Leu Leu Asp Ala Lys Ala Thr His 
70 75 80 85 

cca aat aga aca gca gaa aac cac etc aag tgg ate gee cgt gca aat 4 03 
Pro Asn Arg Thr Ala Glu Asn His Leu Lys Trp He Ala Arg Ala Asn 
90 95 100 

ggg ctg tec acc aaa aga gtc gat gaa gtt etc acc etc gtg gga ctg 451 
Gly Leu Ser Thr Lys Arg Val Asp Glu Val Leu Thr Leu Val Gly Leu 
105 110 115 

act ggt gtt ggg tea aag aag acc ggt ggg ttt tea eta ggc atg ggc 499 
Thr Gly Val Gly Ser Lys Lys Thr Gly Gly Phe Ser Leu Gly Met Gly 
120 125 130 

caa cgt eta gga ctt get gca gca ttg etc ggc gat ccg gaa tac tta 547 
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Gin Arg Leu Gly Leu Ala Ala Ala Leu Leu Gly Asp Pro Glu Tyr Leu 

135 140 145 

att etc gac gaa ccc gtc aac ggc ctt gac cca gaa ggc att cac tgg 595 

He Leu Asp Glu Pro Val Asn Gly Leu Asp Pro Glu Gly He His Trp 
150 155 160 165 

gtg cgc acc ttg ttg caa aac ate gec aag cag ggc aga acc gtg etc 643 

Val Arg Thr Leu Leu Gin Asn He Ala Lys Gin Gly Arg Thr Val Leu 
170 175 ~ 180 

gtg agt tec cac ctg ctg tec gag atg gcg caa act gcg gaa cat ttg 691 

Val Ser Ser His Leu Leu Ser Glu Met Ala Gin Thr Ala Glu His Leu 
185 190 195 

ate gtg att ggg cgt ggc aag ctg gtc gee gat atg ccc atg cat gag 739 

He Val He Gly Arg Gly Lys Leu Val Ala Asp Met Pro Met His Glu 
200 205 210 

ttt gtg cgc tec cat tec get tec aca gtt gtg gtg egg gca gca 784 

Phe Val Arg Ser His Ser Ala Ser Thr Val Val Val Arg Ala Ala 

215 220 225 



<210> 402 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met He Asn Val Glu Gly Leu Thr : 
1 5 



Lys Gin Tyr Gly Gin Val Arg Ala 
10 15 



Val Asp Asp Leu Ser Phe Glu Val Lys Pro Gly He Val Thr Gly Phe 
20 25 30 

Leu Gly Pro Asn Gly Ala Gly Lys Ser Thr Thr Met Arg Leu He Leu 
35 40 45 

Gly Leu Asp Asn Pro Thr Ala Gly His Ala Thr He Glu Gly Gin Pro 
50 55 60 

Tyr Arg Ser Leu Lys Asn Pro Leu Thr Lys Val Gly Ala Leu Leu Asp 
65 70 75 80 

Ala Lys Ala Thr His Pro Asn Arg Thr Ala Glu Asn His Leu Lys Trp 
85 90 95 

He Ala Arg Ala Asn Gly Leu Ser Thr Lys Arg Val Asp Glu Val Leu 
100 105 110 

Thr Leu Val Gly Leu Thr Gly Val Gly Ser Lys Lys Thr Gly Gly Phe 
115 120 "* 125 

Ser Leu Gly Met Gly Gin Arg Leu Gly Leu Ala Ala Ala Leu ,Leu Gly 
130 • 135 140 

Asp Pro Glu Tyr Leu He Leu Asp Glu Pro Val Asn Gly Leu Asp Pro 
145 150 155 " ~ 160 

Glu Gly He His Trp Val Arg Thr Leu Leu Gin Asn He Ala Lys Gin 
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175 



Gly Arg Thr Val Leu Val Ser Ser 
180 

Thr Ala Glu His Leu lie Val lie 
195 200 

Met Pro Met His Glu Phe Val Arg 
210 215 

Val Arg Ala Ala 
225 



His Leu Leu Ser Glu Met Ala Gin 
185 190 

Gly Arg Gly Lys Leu Val Ala Asp 
205 

Ser His Ser Ala Ser Thr Val Val 
220 



<210> 403 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (852) 
<223> RXN00570 

<400> 403 

acg aga cct egg ccc caa gaa att ggc aac ggg ctt gtc gca ctg att 48 

Thr Arg Pro Arg Pro Gin Glu lie Gly Asn Gly Leu Val Ala Leu lie 

1 5 10 15 

ttc tec gca tec gga ccc ate gca gtg ate ctg get get get gca gcg 96 
Phe Ser Ala Ser Gly Pro He Ala Val He Leu Ala Ala Ala Ala Ala 
20 25 30 

gga aac ctt teg cct gat caa aca tct tea tgg ate ttc gga gca ttt 144 
Gly Asn Leu Ser Pro Asp Gin Thr Ser Ser Trp He Phe Gly Ala Phe 
35 40 45 

tta ggc aac gga ctg etc acg ctg tgg ctt acc tat atg tac cgc age 192 
Leu Gly Asn Gly Leu Leu Thr Leu Trp Leu Thr Tyr Met Tyr Arg Ser 
50 55 60 

ccg cag gca tac ttc tgg acg att ccc gga acc gtc ate gtg ggc gac 240 
Pro Gin Ala Tyr Phe Trp Thr He Pro Gly Thr Val He Val Gly Asp 
65 70 75 ' 80 

tea ctt acc cac tta agt ttc get gaa gtt ate ggc gca tac ctt gtt 288 
Ser Leu Thr His Leu Ser Phe Ala Glu Val He Gly Ala Tyr Leu Val 
85 90 95 

acc ggc gtt gtg gtg ttt gcg etc gga tgg acc ggt etc ate gga egg 336 
Thr Gly Val Val Val Phe Ala Leu Gly Trp Thr Gly Leu He Gly Arg 
100 105 110 

ate atg gcg gta ctg cca cca acc ate gtg atg gec atg gtc gca ggc 384 
He Met Ala Val Leu Pro Pro Thr He Val Met Ala Met Val Ala Gly 
115 120 125 

att ttc etc cgc ttc gga etc gac etc ate gac gee age gtg acc gac 432 
lie Phe Leu Arg Phe Gly Leu Asp Leu lie Asp Ala Ser Val Thr Asp 
130 135 140 
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ccg etc att gca ctt ccc atg gtc ata gtt ttt gtg gca ttg age atg 480 
Pro Leu He Ala Leu Pro Met Val He Val Phe Val Ala Leu Ser Met 
145 150 155 160 

agt ccc cgc ttg gca age ate gee cca ccc gtt gca gta gee gca gta 528 
Ser Pro Arg Leu Ala Ser He Ala Pro Pro Val Ala Val Ala Ala Val 
165 170 175 

gtg gga acc ate gtt gee ate gca tec ggc aaa eta gcg tec gga att 576 
Val Gly Thr He Val Ala He Ala Ser Gly Lys Leu Ala Ser Gly He 
180 185 190 

eta gac aac gga att ate tec cgc ccc gtc ttt acc gee cca gaa ttt 624 
Leu Asp Asn Gly He He Ser Arg Pro Val Phe Thr Ala Pro Glu Phe 
195 200 205 

tec ttc gee gee ate atg gaa etc gtt gtt ccc ttg gcg ate acc gta 672 
Ser Phe Ala Ala He Met Glu Leu Val Val Pro Leu Ala He Thr Val 
210 215 220 

gtc att gtc caa aac ggc caa ggc gtc gca gtg ctt aaa gca gca ggt 720 
Val He Val Gin Asn Gly Gin Gly Val Ala Val Leu Lys Ala Ala Gly 
225 230 235 240 

cac cgc ccc gga gta aac ctt gee gee gcg gee tec gga ctg tgg tec 768 
His Arg Pro Gly Val Asn Leu Ala Ala Ala Ala Ser Gly Leu Trp Ser 
245 250 " 255 

eta ccc atg gcg ttg ate ggc aac ate acc acc tgc etc acc ggc ccc 816 
Leu Pro Met Ala Leu He Gly Asn lie Thr Thr Cys Leu Thr Gly Pro 
260 265 270 

acc aac gcg ctg ate gtc gee gga gca aaa tea cac 852 
Thr Asn Ala Leu He Val Ala Gly Ala Lys Ser His 
275 280 



<210> 404 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Thr Arg Pro Arg Pro Gin Glu He Gly Asn Gly Leu Val Ala Leu He 
1 5 10 15 

Phe Ser Ala Ser Gly Pro He Ala Val He Leu Ala Ala Ala Ala Ala 
20 25 30 

Gly Asn Leu Ser Pro Asp Gin Thr Ser Ser Trp He Phe Gly Ala Phe 
35 40 45 

Leu Gly Asn Gly Leu Leu Thr Leu Trp Leu Thr Tyr Met Tyr Arg Ser 
50 55 60 

Pro Gin Ala Tyr Phe Trp Thr lie Pro Gly Thr Val lie Val Gly Asp 
65 70 75 ~ 80 

Ser Leu Thr His Leu Ser Phe Ala Glu Val He Gly Ala Tyr Leu Val 
85 90 95 
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Thr Gly Val Val Val Phe Ala Leu 
100 

He Met Ala Val Leu Pro Pro Thr 

115 120 

He Phe Leu Arg Phe Gly Leu Asp 
130 135 

Pro Leu He Ala Leu Pro Met Val 
145 150 

Ser Pro Arg Leu Ala Ser He Ala 
165 

Val Gly Thr He Val Ala He Ala 
180 

Leu Asp Asn Gly He He Ser Arg 

195 200 



Gly Trp Thr Gly Leu He Gly Arg 
105 110 

He Val Met Ala Met Val Ala Gly 
125 

Leu He Asp Ala Ser Val Thr Asp 
140 

He Val Phe Val Ala Leu Ser Met 
155 160 

Pro Pro Val Ala Val Ala Ala Val 
170 175 

Ser Gly Lys Leu Ala Ser Gly He 
185 190 

Pro Val Phe Thr Ala Pro Glu Phe 
205 



Ser Phe Ala Ala He Met Glu Leu Val Val Pro Leu Ala He Thr Val 
210 215 220 

Val He Val Gin Asn Gly Gin Gly Val Ala Val Leu Lys Ala Ala Gly 
225 230 235 240 

His Arg Pro Gly Val Asn Leu Ala Ala Ala Ala Ser Gly Leu Trp Ser 
245 250 255 

Leu Pro Met Ala Leu He Gly Asn He Thr Thr Cys Leu Thr Gly Pro 
260 265 270 

Thr Asn Ala Leu He Val Ala Gly Ala Lys Ser His 
275 280 



<210> 405 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (498) 
<223> FRXA00570 

<400> 405 

cca acc ate gtg atg gec atg gtc gca ggc att ttc etc cgc ttc gga 48 

Pro Thr lie Val Met Ala Met Val Ala Gly He Phe Leu Arg Phe Gly 
15 10 15 



etc gac etc ate gac gee age gtg acc gac ccg etc att gca ctt ccc 96 
Leu Asp Leu He Asp Ala Ser Val Thr Asp Pro Leu He Ala Leu Pro 
20 25 30 

atg gtc ata gtt ttt gtg gca ttg age atg agt ccc cgc ttg gca age 144 
Met Val He Val Phe Val Ala Leu Ser Met Ser Pro Arg Leu Ala Ser 
35 40 45 
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ate gee cca ccc gtt gca gta gec gca gta gtg gga acc ate gtt gec 192 

He Ala Pro Pro Val Ala Val Ala Ala Val Val Gly Thr He Val Ala 

50 55 60 

ate gca tec ggc aaa eta gcg tec gga att eta gac aac gga att ate 240 

He Ala Ser Gly Lys Leu Ala Ser Gly He Leu Asp Asn Gly He He 

65 70 75 80 

tec cgc ccc gtc ttt acc gec cca gaa ttt tec ttc gec gee ate atg 288 

Ser Arg Pro Val Phe Thr Ala Pro Glu Phe Ser Phe Ala Ala He Met 

85 90 95 

gaa etc gtt gtt ccc ttg gcg ate acc gta gtc att gtc caa aac ggc 336 

Glu Leu Val Val Pro Leu Ala He Thr Val Val He Val Gin Asn Gly 

100 105 110 

caa ggc gtc gca gtg ctt aaa gca gca ggt cac cgc ccc gga gta aac 384 

Gin Gly Val Ala Val Leu Lys Ala Ala Gly His Arg Pro Gly Val Asn 

115 120 125 

ctt gec gec gcg gee tec gga ctg tgg tec eta ccc atg gcg ttg ate 432 

Leu Ala Ala Ala Ala Ser Gly Leu Trp Ser Leu Pro Met Ala Leu He 

130 135 140 

ggc aac ate acc acc tgc etc acc ggc ccc acc aac gcg ctg ate gtc 480 

Gly Asn He Thr Thr Cys Leu Thr Gly Pro Thr Asn Ala Leu He Val 

145 150 155 . 160 

gee gga gca aaa tea cac 4 98 

Ala Gly Ala Lys Ser His 
165 



<210> 406 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Pro Thr He Val Met Ala Met Val Ala Gly He Phe Leu Arg Phe Gly 
1 .5 10 15 

Leu Asp Leu He Asp Ala Ser Val Thr Asp Pro Leu He Ala Leu Pro 
20 25 30 

Met Val He Val Phe Val Ala Leu Ser Met Ser Pro Arg Leu Ala Ser 
35 40 45 

He Ala Pro Pro Val Ala Val Ala Ala Val Val Gly Thr He Val Ala 
50 55 60 

He Ala Ser Gly Lys Leu Ala Ser Gly He Leu Asp Asn Gly He He 
65 70 75 80 

Ser Arg Pro Val Phe Thr Ala Pro Glu Phe Ser Phe Ala Ala He Met 
85 90 95 

Glu Leu Val Val Pro Leu Ala He Thr Val Val He Val Gin Asn Gly 
100 105 110 

Gin Gly Val Ala Val Leu Lys Ala Ala Gly His Arg Pro Gly Val Asn 
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115 120 125 

Leu Ala Ala Ala Ala Ser Gly Leu Trp Ser Leu Pro Met Ala Leu lie 
130 135 140 

Gly Asn lie Thr Thr Cys Leu Thr Gly Pro Thr Asn Ala Leu He Val 
145 150 155 160 

Ala Gly Ala Lys Ser His 
165 



<210> 407 
<211> 1280 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1257) 

<223> RXN00571 

<400> 407 

aca ctt gtt cca cag gtt tac gaa ata gtg ate tac ggc get gtg ctg 48 

Thr Leu Val Pro Gin Val Tyr Glu He Val He Tyr Gly Ala Val Leu 

15 10 15 

tea get gta cat gaa gat cca acc cag ate ggt gcg etc age cca gca 96 
Ser Ala Val His Glu Asp Pro Thr Gin He Gly Ala Leu Ser Pro Ala 
20 25 30 

gtc gee ggc acc ctt ggt tec tac gee atg ate ggc gtg atg ate ggt 144 
Val Ala Gly Thr Leu Gly Ser Tyr Ala Met He Gly Val Met He Gly 
35 40 4 5 

get eta tct gca ggt gec gtt ggt gac cgc ctt ggt cgt cgc aaa gtt 192 
Ala Leu Ser Ala Gly Ala Val Gly Asp Arg Leu Gly Arg Arg Lys Val 
50 55 60 

atg etc acc gca ate gtc tgg ttc tct gtg ggc atg gcg ctg acc gcg 240 
Met Leu Thr Ala He Val Trp Phe Ser Val Gly Met Ala Leu Thr Ala 
65 70 75 80 

ttc gcg tec teg att gcg ctg ttc ggt ttc ttg cgc ttc etc acc gga 288 
Phe Ala Ser Ser He Ala Leu Phe Gly Phe Leu Arg Phe Leu Thr Gly 
85 90 95 

ctt ggc gtg ggc atg ate gtt gca acc ggc ggc gca ate ate gcg gag 336 
Leu Gly Val Gly Met He Val Ala Thr Gly Gly Ala He He Ala Glu 
100 105 110 

ttc get cca gcg aat agg cgc aac ttg ttc aac gca ate gtg tac tec 384 
Phe Ala Pro Ala Asn Arg Arg Asn Leu Phe Asn Ala lie Val Tyr Ser 
115 120 125 



ggt gtc cca gec ggt ggc gtg ctg ,gct tct ate ctt gca ctg etc ttt 432 

Gly Val Pro Ala Gly Gly Val Leu Ala Ser He Leu Ala Leu Leu Phe 
130 135 140 

gaa gat gtc ate ggc tgg cgc gga etc ttc etc ate ggt gga tec cca 480 

Glu Asp Val He Gly Trp Arg Gly Leu Phe Leu He Gly Gly Ser Pro 
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145 150 155 160 

eta ctg ttc etc ctg cca ctt gca tac ttc ttc etc cca gag tec ccg 528 
Leu Leu Phe Leu Leu Pro Leu Ala Tyr Phe Phe Leu Pro Glu Ser Pro 
165 170 175 

cgc tgg etc acc tec cgc ggc cgt get gcg gac gee aaa gee etc tgc 576 
Arg Trp Leu Thr Ser Arg Gly Arg Ala Ala Asp Ala Lys Ala Leu Cys 
180 185 190 

gca cgc tat ggg ctg ccg acg gag gaa ttt gtc gtc gaa aag cag cag 624 
Ala Arg Tyr Gly Leu Pro Thr Glu Glu Phe Val Val Glu Lys Gin Gin 
195 200 205 

gaa aca aag ggc acc gga ttc get gga att ttc tec tec aag tac etc 672 
Glu Thr Lys Gly Thr Gly Phe Ala Gly He Phe Ser Ser Lys Tyr Leu 
210 215 220 

atg ggc acc att etc ate ggc gca atg age ttc ate ggg ctg ctt teg 720 
Met Gly Thr He Leu He Gly Ala Met Ser Phe He Gly Leu Leu Ser 
225 230 235 240 

acc tac ggc ctg aac acc tgg ttg cca aag ate atg gaa tec aac ggc 768 
Thr Tyr Gly Leu Asn Thr Trp Leu Pro Lys He Met Glu Ser Asn Gly 
245 250 255 

gca acc tea cat gat tec ctg tac tec ctg ctg ttc etc aac ggc ggc 816 
Ala Thr Ser His Asp Ser Leu Tyr Ser Leu Leu Phe Leu Asn Gly Gly 
260 265 270 

gca gtg ttc ggt ggc etc ate gca tec tgg ttc get gac cgc ate ggc 864 
Ala Val Phe Gly Gly Leu He Ala Ser Trp Phe Ala Asp Arg He Gly 
275 280 285 

gcg aag acc gtg ate acc tec acc ttc get etc gee gcg ate tgc etc 912 
Ala Lys Thr Val He Thr Ser Thr Phe Ala Leu Ala Ala He Cys Leu 
290 295 300 

gga gtc ctg cca aac ate tec tec tgg cca atg atg tac acc gca ate 960 
Gly Val Leu Pro Asn He Ser Ser Trp Pro Met Met Tyr Thr Ala He 
305 310 315 320 

gca ttc gca ggc gtc ggc gtc ctg ggc acc cag gtt etc acc tac ggc 1008 
Ala Phe Ala Gly Val Gly Val Leu Gly Thr Gin Val Leu Thr Tyr Gly 
325 330 335 

ctg acc teg aac ttc ttc gga acc gaa tgc cgc gca gcg gga gtt gca 1056 
Leu Thr Ser Asn Phe Phe Gly Thr Glu Cys Arg Ala Ala Gly Val Ala 
340 345 350 

tgg tgt gca gga ttc ggc cga etc ggc gga ate gtc gga cca gca ate 1104 
Trp Cys Ala Gly Phe Gly Arg Leu Gly Gly He Val Gly Pro Ala He 
355 360 365 

ggt ggc ctg ate ate ggc gca gga ttc gga cca age tec gca ttc etc 1152 
Gly Gly Leu He lie Gly Ala Gly Phe Gly Pro Ser Ser Ala Phe Leu 
370 375 380 

ate ttc gca gca get gee gca ate ggc gcg gtc tgc acc ttg ctg ate 1200 
He Phe Ala Ala Ala Ala Ala He Gly Ala Val Cys Thr Leu Leu He 
385 390 395 400 
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ccg cgc tec cca gca gaa gta gag gtc aag gtc gcg cag gaa cca ctt 1248 
Pro Arg Ser Pro Ala Glu Val Glu Val Lys Val Ala Gin Glu Pro Leu 
405 410 • 415 

gca cgt gtc taaccccaat taattcgaaa caa 1280 
Ala Arg Val 



<210> 408 
<211> 419 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Thr Leu Val Pro Gin Val Tyr Glu He Val He Tyr Gly Ala Val Leu 
1 5 10 '15 

Ser Ala Val His Glu Asp Pro Thr Gin He Gly Ala Leu Ser Pro Ala 
20 25 30 

Val Ala Gly Thr Leu Gly Ser Tyr Ala Met He Gly Val Met He Gly 
35 40 45 

Ala Leu Ser Ala Gly Ala Val Gly Asp Arg Leu Gly Arg Arg Lys Val 
50 55 60 

Met Leu Thr Ala He Val Trp Phe Ser Val Gly Met Ala Leu Thr Ala 
65 70 75 80 

Phe Ala Ser Ser He Ala Leu Phe Gly Phe Leu Arg Phe Leu Thr Gly 
85 90 95 

Leu Gly Val Gly Met He Val Ala Thr Gly Gly Ala He lie Ala Glu 
100 105 110 

Phe Ala Pro Ala Asn Arg Arg Asn Leu Phe Asn Ala lie Val Tyr Ser 
115 120 125 

Gly Val Pro Ala Gly Gly Val Leu Ala Ser lie Leu Ala Leu Leu Phe 
130 135 140 

Glu Asp Val He Gly Trp Arg Gly Leu Phe Leu He Gly Gly Ser Pro 
145 150 155 ~ 160 

Leu Leu Phe Leu Leu Pro Leu Ala Tyr Phe Phe Leu Pro Glu Ser Pro 
165 170 175 

Arg Trp Leu Thr Ser Arg Gly Arg Ala Ala Asp Ala Lys Ala Leu Cys 
180 185 190 

Ala Arg Tyr Gly Leu Pro Thr Glu Glu Phe Val Val Glu Lys Gin Gin 
195 200 205 

Glu Thr Lys Gly Thr Gly Phe Ala Gly He Phe Ser Ser Lys Tyr Leu 
210 215 220 

Met Gly Thr lie Leu lie Gly Ala Met Ser Phe lie Gly Leu Leu Ser 
225 230 235 240 
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Thr Tyr Gly Leu Asn Thr Trp Leu Pro Lys He Met Glu Ser Asn Gly 
245 250 255 

Ala Thr Ser His Asp Ser Leu Tyr Ser Leu Leu Phe Leu Asn Gly Gly 
260 265 270 

Ala Val Phe Gly Gly Leu lie Ala Ser Trp Phe Ala Asp Arg He Gly 
275 280 285 

Ala Lys Thr Val He Thr Ser Thr Phe Ala Leu Ala Ala He Cys Leu 
290 295 300 

Gly Val Leu Pro Asn He Ser Ser Trp Pro Met Met Tyr Thr Ala He 
305 310 315 320 

Ala Phe Ala Gly Val Gly Val Leu Gly Thr Gin Val Leu Thr Tyr Gly 
325 330 335 

Leu Thr Ser Asn Phe Phe Gly Thr Glu Cys Arg Ala Ala Gly Val Ala 
340 345 350 

Trp Cys Ala Gly Phe Gly Arg Leu Gly Gly lie Val Gly Pro Ala He 
355 360 365 

Gly Gly Leu He He Gly Ala Gly Phe Gly Pro Ser Ser Ala Phe Leu 
370 375 380 

lie Phe Ala Ala Ala Ala Ala lie Gly Ala Val Cys Thr Leu Leu He 
385 390 395 400 

Pro Arg Ser Pro Ala Glu Val Glu Val Lys Val Ala Gin Glu Pro Leu 
405 410 415 

Ala Arg Val 



<210> 409 
<211> 1208 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1185) 
<223> FRXA00571 



<400> 409 

cag ate ggt gcg etc age cca gca 
Gin He Gly Ala Leu Ser Pro Ala 
1 5 

gee atg ate ggc gtg atg ate ggt 
Ala Met lie Gly Val Met lie Gly 
20 

gac cgc ctt ggt cgt cgc aaa gtt 
Asp Arg Leu Gly Arg Arg Lys Val 
35 40 



gtc gee ggc acc ctt ggt tec tac 48 
Val Ala Gly Thr Leu Gly Ser Tyr 
10 ' 15 

get eta tct gca ggt gee gtt ggt 96 
Ala Leu Ser Ala Gly Ala Val Gly 
25 30 

atg etc acc gca ate gtc tgg ttc . 144 
Met Leu Thr Ala lie Val Trp Phe 
45 



tct gtg ggc atg gcg ctg acc gcg ttc gcg tec teg att gcg ctg ttc 192 
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Ser Val Gly Met Ala Leu Thr Ala Phe 
50 55 

ggt ttc ttg cgc ttc etc acc gga ctt 

Gly Phe Leu Arg Phe Leu Thr Gly Leu 
65 70 



PCT/IB00/00926 

Ala Ser Ser lie Ala Leu Phe 
60 

ggc gtg ggc atg ate gtt gca 240 
Gly Val Gly Met lie Val Ala 
75 80 



acc ggc ggc gca ate ate gcg gag ttc get cca gcg aat agg cgc aac 288 
Thr Gly Gly Ala He He Ala Glu Phe Ala Pro Ala Asn Arg Arg Asn 
85 90 95 



ttg ttc aac gca ate gtg tac tec ggt gtc cca gee ggt ggc gtg ctg 336 
Leu Phe Asn Ala He Val Tyr Ser Gly Val Pro Ala Gly Gly Val Leu 
100 105 110 

get tct ate ctt gca ctg etc ttt gaa gat gtc ate ggc tgg cgc gga 384 
Ala Ser He Leu Ala Leu Leu Phe Glu Asp. Val He Gly Trp Arg Gly 
115 120 125 

etc ttc etc ate ggt gga tec cca eta ctg ttc etc ctg cca ctt gca 432 
Leu Phe Leu He Gly Gly Ser Pro Leu Leu Phe Leu Leu Pro Leu Ala 
130 135 140 

tac ttc ttc etc cca gag tec ccg cgc tgg etc acc tec cgc ggc cgt 480 
Tyr Phe Phe Leu Pro Glu Ser Pro Arg Trp Leu Thr Ser Arg Gly Arg 
145 150 155 " 160 



get gcg gac gee aaa gee etc tgc gca cgc tat ggg ctg ccg acg gag 528 
Ala Ala Asp Ala Lys Ala Leu Cys Ala Arg Tyr Gly Leu Pro Thr Glu 
165 170 ' 175 



gaa ttt gtc gtc gaa aag cag cag gaa aca aag ggc acc gga ttc get 576 

Glu Phe Val Val Glu Lys Gin Gin Glu Thr Lys Gly Thr Gly Phe Ala 

180 185 190 

gga att ttc tec tec aag tac etc atg ggc acc att etc ate ggc gca 624 

Gly He Phe Ser Ser Lys Tyr Leu Met Gly Thr He Leu He Gly Ala 

195 200 205 



atg age ttc ate ggg ctg ctt teg acc tac ggc ctg aac acc tgg ttg 672 

Met Ser Phe He Gly Leu Leu Ser Thr Tyr Gly Leu Asn Thr Trp Leu 
210 215 220 

cca aag ate atg gaa tec aac ggc gca acc tea cat gat tec ctg tac 720 

Pro Lys He Met Glu Ser Asn Gly Ala Thr Ser His Asp Ser Leu Tyr 
225 230 235 240 



tec ctg ctg ttc etc aac ggc ggc gca gtg ttc ggt ggc etc ate gca 768 

Ser Leu Leu Phe Leu Asn Gly Gly Ala Val Phe Gly Gly Leu He Ala 

245 250 255 

tec tgg ttc get gac cgc ate ggc gcg aag acc gtg ate acc tec acc 816. 

Ser Trp Phe Ala Asp Arg He Gly Ala Lys Thr Val He Thr Ser Thr 

260 265 270 

ttc get etc gec gcg ate tgc etc gga gtc ctg cca aac ate tec tec 864 

Phe Ala Leu Ala Ala He Cys Leu Gly Val Leu Pro Asn He Ser Ser 

275 280 285 



tgg cca atg atg tac acc gca ate gca ttc gca ggc gtc ggc gtc ctg 912 
Trp Pro Met Met Tyr Thr Ala He Ala Phe Ala Gly Val Gly Val Leu 
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290 295 300 

ggc acc cag gtt etc acc tac ggc ctg acc teg aac ttc ttc gga acc 960 
Gly Thr Gin Val Leu Thr Tyr Gly Leu Thr Ser Asn Phe Phe Gly Thr 
305 310 " 315 320 

gaa tgc cgc gca gcg gga gtt gca tgg tgt gca gga ttc ggc cga etc 1008 
Glu Cys Arg Ala Ala Gly Val Ala Trp Cys Ala Gly Phe Gly Arg Leu 
325 330 335 

ggc gga ate gtc gga cca gca ate ggt ggc ctg ate ate ggc gca gga 1056 
Gly Gly He Val Gly Pro Ala He Gly Gly Leu He He Gly Ala Gly 
340 345 350 

ttc gga cca age tec gca ttc etc ate ttc gca gca get gee gca ate 1104 
Phe Gly Pro Ser Ser Ala Phe Leu He Phe Ala Ala Ala Ala Ala He 
355 360 365 

ggc gcg gtc tgc acc ttg ctg ate ccg cgc tec cca gca gaa gta gag 1152 
Gly Ala Val Cys Thr Leu Leu He Pro Arg Ser Pro Ala Glu Val Glu 
370 375 380 

gtc aag gtc gcg cag gaa cca ctt gca cgt gtc taaccccaat taattcgaaa 1205 
Val Lys Val Ala Gin Glu Pro Leu Ala Arg Val 
385 390 395 

caa 1208 



<210> 410 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Gin lie Gly Ala Leu Ser Pro Ala Val Ala Gly Thr Leu Gly Ser Tyr 
1*5 10 15 

Ala Met He Gly Val Met He Gly Ala Leu Ser Ala Gly Ala Val Gly 
20 25 30 

Asp Arg Leu Gly Arg Arg Lys Val Met Leu Thr Ala He Val Trp Phe 
35 " 40 45 

Ser Val Gly Met Ala Leu Thr Ala Phe Ala Ser Ser He Ala Leu Phe 
50 ' 55 60 

Gly Phe Leu Arg Phe Leu Thr Gly Leu Gly Val Gly Met He Val Ala 
65 70 75 80 

Thr Gly Gly Ala He He Ala Glu Phe Ala Pro Ala Asn Arg Arg Asn 
85 90 95 

Leu Phe Asn Ala He Val Tyr Ser Gly Val Pro Ala Gly Gly Val Leu 
100 105 110 

Ala Ser He Leu Ala Leu Leu Phe Glu Asp Val He Gly Trp Arg Gly 
115 120 125 

Leu Phe Leu He Gly Gly Ser Pro Leu Leu Phe Leu Leu Pro Leu Ala 
130 135 140 
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Tyr Phe Phe Leu Pro Glu Ser Pro Arg Trp Leu Thr Ser Arg Gly Arg 
145 150 155 160 

Ala Ala Asp Ala Lys Ala Leu Cys Ala Arg Tyr Gly Leu Pro Thr Glu 
165 170 175 

Glu Phe Val Val Glu Lys Gin Gin Glu Thr Lys Gly Thr Gly Phe Ala 
180 185 190 

Gly lie Phe Ser Ser Lys Tyr Leu Met Gly Thr lie Leu lie Gly Ala 
195 ^ 200 205 

Met Ser Phe lie Gly Leu Leu Ser Thr Tyr Gly Leu Asn Thr Trp Leu 
210 215 220 

Pro Lys lie Met Glu Ser Asn Gly Ala Thr Ser His Asp Ser Leu Tyr 
225 230 235 240 

Ser Leu Leu Phe Leu Asn Gly Gly Ala Val Phe Gly Gly Leu lie Ala 
245 " 250 255 

Ser Trp Phe Ala Asp Arg lie Gly Ala Lys Thr Val lie Thr Ser Thr 
260 265 270 

Phe Ala Leu Ala Ala lie Cys Leu Gly Val Leu Pro Asn lie Ser Ser 
275 280 285 

Trp Pro Met Met Tyr Thr Ala He Ala Phe Ala Gly Val Gly Val Leu 
290 295 300 

Gly Thr Gin Val Leu Thr Tyr Gly Leu Thr Ser Asn Phe Phe Gly Thr 
305 310 " 315 320 

Glu Cys Arg Ala Ala Gly Val Ala Trp Cys Ala Gly Phe Gly Arg Leu 
325 330 335 

Gly Gly He Val Gly Pro Ala He Gly Gly Leu He He Gly Ala Gly 
340 345 350 

Phe Gly Pro Ser Ser Ala Phe Leu lie Phe Ala Ala Ala Ala Ala He 
355 360 365 

Gly Ala Val Cys Thr Leu Leu He Pro Arg Ser Pro Ala Glu Val Glu 
370 375 " 380 



Val Lys Val Ala Gin Glu Pro Leu Ala Arg Val 
385 390 395 



<210> 411 
<211> 689 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (666) 
<223> RXA00962 

<400> 411 
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gat aag gcc ate aag gcg gat cac gac att aga gaa ggc cac gat gag 48 
Asp Lys Ala He Lys Ala Asp His Asp He Arg Glu Gly His Asp Glu 
1 5 1 0 15 

cca gca ggt ttc aag gat ctg ctt gtc gat cgc tac cgc tgg ate tec 96 
Pro Ala Gly Phe Lys Asp Leu Leu Val Asp Arg Tyr Arg Trp He Ser 
20 25 30 

att tgg ttc gcg etc gcc aca ttt gtc ace ctg etc gcg tgg tac gga 144 
He Trp Phe Ala Leu Ala Thr Phe Val Thr Leu Leu Ala Trp Tyr Gly 
35 40 45 

ctg ggc aca tgg ttg cct cgc etc atg gaa act gca ggt tat gag ttc 192 
Leu Gly Thr Trp Leu Pro Arg Leu Met Glu Thr Ala Gly Tyr Glu Phe 
50 55 60 

ggc cat gca ttg atg ttc ace ctg get ctg aac etc ggt gca gtg ate 240 
Gly His Ala Leu Met Phe Thr Leu Ala Leu Asn Leu Gly Ala Val He 
65 "70 75 ' 80 

gga tec gtg gtt act gcg tgg gcc ggc gat cgc ttc ggg cca ate cgt 288 
Gly Ser Val Val Thr Ala Trp Ala Gly Asp Arg Phe Gly Pro He Arg 
85 90 95 

tec ggt gtc ate get gca ggt ate gcc ggt att gca ctg etc ctg ctg 336 
Ser Gly Val He Ala Ala Gly He Ala Gly He Ala Leu Leu Leu Leu 
100 105 110 

etc act tac ccg cct gtc ace gcg gtt tat gtc att etc att ttg get 384 
Leu Thr Tyr Pro Pro Val Thr Ala Val Tyr Val He Leu He Leu Ala 
115 120 125 

ggc gtg ggc ace cac ggc act cag ate etc ate att gca get gtc gcc 432 
Gly Val Gly Thr His Gly Thr Gin He Leu He He Ala Ala Val Ala 
130 135 140 

aac ttc tac cca age aac ctg cgt ggc aca gca ctg ggc tgg gcg eta 480 
Asn Phe Tyr Pro Ser Asn Leu Arg Gly Thr Ala Leu Gly Trp Ala Leu 
145 150 155 " * 160 

ggt gta ggt cgt att ggt get gtt gtg gcc ccg cag etc get ggc ctg 528 
Gly Val Gly Arg He Gly Ala Val Val Ala Pro Gin Leu Ala Gly Leu 
165 170 175 

ctg ctg gca tgg aac ttg ggc gtg aac tec aac ttc ate atg ttc ggc 576 
Leu Leu Ala Trp Asn Leu Gly Val Asn Ser Asn Phe He Met Phe Gly 
180 185 190 

ace get gcg ctg etc tct gcg ctg get etc age gtg ttg ctg cgc ctg 624 
Thr Ala Ala Leu Leu Ser Ala Leu Ala Leu Ser Val Leu Leu Arg Leu 
195 200 205 

cag aaa ace tac age gtc ace cac aaa gtc gaa ate caa ggc 666 
Gin Lys Thr Tyr Ser Val Thr His Lys Val Glu He Gin Gly 
210 215 220 

taaccccctt tttcaactca cag 689 



<210> 412 
<211> 222 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Asp Lys Ala lie Lys Ala Asp His Asp lie Arg Glu Gly His Asp Glu 
1 5 ' 10 " 15 

Pro Ala Gly Phe Lys Asp Leu Leu Val Asp Arg Tyr Arg Trp lie Ser 
20 25 30 

He Trp Phe Ala Leu Ala Thr Phe Val Thr Leu Leu Ala Trp Tyr Gly 
35 40 45 

Leu Gly Thr Trp Leu Pro Arg Leu Met Glu Thr Ala Gly Tyr Glu Phe 
50 55 60 

Gly His Ala Leu Met Phe Thr Leu Ala Leu Asn Leu Gly Ala Val He 
65 70 75 80 

Gly Ser Val Val Thr Ala Trp Ala Gly Asp Arg Phe Gly Pro He Arg 
85 90 95 

Ser Gly Val He Ala Ala Gly He Ala Gly He Ala Leu Leu Leu Leu 
100 105 110 

Leu Thr Tyr Pro Pro Val Thr Ala Val Tyr Val He Leu He Leu Ala 
115 120 - 125 

Gly Val Gly Thr His Gly Thr Gin He Leu lie He Ala Ala Val Ala 
130 135 140 

Asn Phe Tyr Pro Ser Asn Leu Arg Gly Thr Ala Leu Gly Trp Ala Leu 
145 150 155 160 

Gly Val Gly Arg He Gly Ala Val Val Ala Pro Gin Leu Ala Gly Leu 
165 170 175 

Leu Leu Ala Trp Asn Leu Gly Val Asn Ser Asn Phe He Met Phe Gly 
180 185 190 

Thr Ala Ala Leu Leu Ser Ala Leu Ala Leu Ser Val Leu Leu Arg Leu 
195 200 205 

Gin Lys Thr Tyr Ser Val Thr His Lys Val Glu He Gin Gly 
210 215 220 



<210> 413 
<211> 484 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (484) 

<223> RXA02811 

<400> 413 

cataatcact ctttccagat agcggaatcc ctttgattgt aacttggctc acctcgatta 60 
tgtgtttatg acatcacacg caccagaatc gggaggactt gtg aca gag tea act 115 
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Val Thr Glu Ser Thr 
1 5 

etc gga gca teg aat age tec caa aca att gaa aat aaa ggc etc ace 163 

Leu Gly Ala Ser Asn Ser Ser Gin Thr He Glu Asn Lys Gly Leu Thr 

10 15 20 

ate ttg ggc ate age ggc cga cgc ttg get gcg gtg etc att ggc tgg 211 

He Leu Gly He Ser Gly Arg Arg Leu Ala Ala Val Leu He Gly Trp 

25 30 35 

ttt ttt gtc att ttc gac ggc tac gac etc att gtg tac ggc acc gtc 259 

Phe Phe Val He Phe Asp Gly Tyr Asp Leu He Val Tyr Gly Thr Val 

40 45 50 

caa teg gee ctg get aag gag tgg aac tta age tct gca acg ctg ggc 307 

Gin Ser Ala Leu Ala Lys Glu Trp Asn Leu Ser Ser Ala Thr Leu Gly 

55 60 65 

acc ate ggc tec acc gcg ttc ttt ggc atg gcg ate ggc get gtg ttc 355 

Thr He Gly Ser Thr Ala Phe Phe Gly Met Ala He Gly Ala Val Phe 

70 75 80 85 

att ggt cga ctg tea gac cgc gtg ggc cga aaa gca gcg gtg att gga 4 03 

He Gly Arg Leu Ser Asp Arg Val Gly Arg Lys Ala Ala Val He Gly 

90 95 100 

tec gtg ctg att etc tct gtc ttc acc atg ctg tgt gca ttt get cca 451 

Ser Val Leu He Leu Ser Val Phe Thr Met Leu Cys Ala Phe Ala Pro 

105 110 115 

aac cca tgg gtg ttc ggc get ttc cgt ttc ate 484 

Asn Pro Trp Val Phe Gly Ala Phe Arg Phe He 
120 125 



<210> 414 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Val Thr Glu Ser Thr Leu Gly Ala Ser Asn Ser Ser Gin Thr He Glu 
15 10 15 

Asn Lys Gly Leu Thr lie Leu Gly He Ser Gly Arg Arg Leu Ala Ala 
20 25 30 

Val Leu He Gly Trp Phe Phe Val He Phe Asp Gly Tyr Asp Leu He 
35 40 45 

Val Tyr Gly Thr Val Gin Ser Ala Leu Ala Lys Glu Trp Asn Leu Ser 
50 ' 55 60 

Ser Ala Thr Leu Gly Thr He Gly Ser Thr Ala Phe Phe Gly Met Ala 
65 * 70 75 80 

He Gly Ala Val Phe He Gly Arg Leu Ser Asp Arg Val Gly Arg Lys 
85 90 95 

Ala Ala Val He Gly Ser Val Leu He Leu Ser Val Phe Thr Met Leu 
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100 



105 



110 



Cys Ala Phe Ala Pro Asn Pro Trp Val Phe Gly Ala Phe Arg Phe lie 
115 120 125 



<210> 415 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1197) 
<223> RXA02115 

<400> 415 

acc cgc gca acc aaa agt gtc gga aca gtt etc gca etc ctg tgg ttc 48 

Thr Arg Ala Thr Lys Ser Val Gly Thr Val Leu Ala Leu Leu Trp Phe 

15 10 15 

gca att gtc etc gac ggc ttt gae'eta gtc gtc ctg ggt gca aca ate 96 
Ala He Val Leu Asp Gly Phe Asp Leu Val Val Leu Gly Ala Thr He 
20 25 30 

ccg tec atg ctg. gag gat ccc gcg tgg gat etc act get gga cag gee 144 
Pro Ser Met Leu Glu Asp Pro Ala Trp Asp Leu Thr Ala Gly Gin Ala 
35 40 45 

aca cag att tec acc ate ggc etc gtc ggc atg acc att ggc gca ctg 192 
Thr Gin He Ser Thr He Gly Leu Val Gly Met Thr He Gly Ala Leu 
50 55 60 

acc ate ggt ttc tta acg gac cgt ctg ggt cga cgc cgt gtc atg ctg 240 
Thr He Gly Phe Leu Thr Asp Arg Leu Gly Arg Arg Arg Val Met Leu 
65 70 * 75 80 

ttc tct gtg gca gta ttt tct gta ttc act etc ctg ctg gca ttc acc 288 
Phe Ser Val Ala Val Phe Ser Val Phe Thr Leu Leu Leu Ala Phe Thr 
85 90 95 

acc aac gtc cag etc ttc age ctg tgg cgt ttc etc gca ggt gtt ggc 336 
Thr Asn Val Gin Leu Phe Ser Leu Trp Arg Phe Leu Ala Gly Val Gly 
100 105 110 

ctt ggt gga gca etc ccc acc gca att gee atg gtg acc gag ttc cgc 384 
Leu Gly Gly Ala Leu Pro Thr Ala He Ala Met Val Thr Glu Phe Arg 
115 120 125 

ccc ggc acc aaa gcg ggc tct gca tec acc acc ttg atg acc ggc tac 432 
Pro Gly Thr Lys Ala Gly Ser Ala Ser Thr Thr Leu Met Thr Gly Tyr 

130 135 140 

c. 

cac gtc ggc gca gta gca acc gee ttc ctt ggc etc ttc ctt ate gac 480 
His Val Gly Ala Val Ala Thr Ala Phe Leu Gly Leu Phe Leu He Asp 
145 150 155 160 

ggc ttt ggt tgg cac tec atg ttc ate gca ggt gee gta cca gga ctg 528 
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Gly Phe Gly Trp His Ser Met Phe lie Ala Gly Ala Val Pro Gly Leu 
165 170 175 

ate ctg eta cca ctg ctg tac ttc ttc ctt cca gaa tec ccg cag tac 576 
lie Leu Leu Pro Leu Leu Tyr Phe Phe Leu Pro Glu Ser Pro Gin Tyr 
180 185 190 

etc aaa ate tec ggc aag ttg gat gag gcg cag gca gtt gca gca tct 624 
Leu Lys He Ser Gly Lys Leu Asp Glu Ala Gin Ala Val Ala Ala Ser 
195 200 205 

tat gga ctt tec ctg gat gat gat ctt gat cgc gaa cac gaa gaa gaa 672 
Tyr Gly Leu Ser Leu Asp Asp Asp Leu Asp Arg Glu His Glu Glu Glu 
210 215 220 

etc ggc gag tec tec tea ctt tec tec ctg ttc aag ccc teg ttc cgc 720 
Leu Gly Glu Ser Ser Ser Leu Ser Ser Leu Phe Lys Pro Ser Phe Arg 
225 230 235 240 

cgc aac acc ctg gcg att tgg ggc ace tea ttc atg gga etc etc ctg 768 
Arg Asn Thr Leu Ala He Trp Gly Thr Ser Phe Met Gly Leu Leu Leu 
245 250 255 

gtc tac ggc ctg aac aca tgg ctg cca caa ate atg cgc caa gca gac 816 
Val Tyr Gly Leu Asn Thr Trp Leu Pro Gin He Met Arg Gin Ala Asp 
260 265 270 

tac gac atg ggt aac teg ctt gga ttc etc atg gtg etc aac ate ggc 864 
Tyr Asp Met Gly Asn Ser Leu Gly Phe Leu Met Val Leu Asn He Gly 
275 280 285 

gca gtg ate ggc ctt tat att gca ggg cga att gee gat aag aac tec 912 
Ala Val He Gly Leu Tyr He Ala Gly Arg He Ala Asp Lys Asn Ser 
290 295 300 

cct cgc aaa aca gca etc gta tgg ttc gtg ttc tct gca ttt tec etc 960 
Pro Arg Lys Thr Ala Leu Val Trp Phe Val Phe Ser Ala Phe Ser Leu 
305 310 315 320 

gcg ttg ctt get gtc egg atg cca ctg ate ggt ctg tat ggc ate gtg 1008 
Ala Leu Leu Ala Val Arg Met Pro Leu He Gly Leu Tyr Gly He Val 
325 330 ~ " 335 

ctg etc acc ggc ate ttt gtg ttc age tec cag gta etc ate tac gee 1056 
Leu Leu Thr Gly He Phe Val Phe Ser Ser Gin Val Leu He Tyr Ala 
34 0 34 5 350 

ttc gtt ggt gag aat cac cct gee aag atg cgc gca acc gee atg gga 1104 
Phe Val Gly Glu Asn His Pro Ala Lys Met Arg Ala Thr Ala Met Gly 
355 360 365 

ttc tec gca gga att ggt cgc etc ggc gee ate tct ggc ccg ttg ctt 1152 
Phe Ser Ala Gly He Gly Arg Leu Gly Ala He Ser Gly Pro Leu Leu 
370 375 380 

ggt ggt ctg ctt gtc agt gee aac ctt get tac cca tgg ggc ttc 1197 
Gly Gly Leu Leu Val Ser Ala Asn Leu Ala Tyr Pro Trp Gly Phe 
385 390 395 



<210> 416 
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<211> 399 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Thr Arg Ala Thr Lys Ser Val Gly Thr Val Leu Ala Leu Leu Trp Phe 
15 10 15 

Ala He Val Leu Asp Gly Phe Asp Leu Val Val Leu Gly Ala Thr He 
20 25 30 

Pro Ser Met Leu Glu Asp Pro Ala Trp Asp Leu Thr Ala Gly Gin Ala 
35 40 45 

Thr Gin He Ser Thr He Gly Leu Val Gly Met Thr He Gly Ala Leu 
50 55 60 

Thr lie Gly Phe Leu Thr Asp Arg Leu Gly Arg Arg Arg Val Met Leu 
65 70 75 80 

Phe Ser Val Ala Val Phe Ser Val Phe Thr Leu Leu Leu Ala Phe Thr 
85 90 95 

Thr Asn Val Gin Leu Phe Ser Leu Trp Arg Phe Leu Ala Gly Val Gly 
100 105 " 110 

Leu Gly Gly Ala. Leu Pro Thr Ala He Ala Met Val Thr Glu Phe Arg 
115 120 125 

Pro Gly Thr Lys Ala Gly Ser Ala Ser Thr Thr Leu Met Thr Gly Tyr 
130 135 140 

His Val Gly Ala Val Ala Thr Ala Phe Leu Gly Leu Phe Leu He Asp 
145 150 155 160 

Gly Phe Gly Trp His Ser Met Phe He Ala Gly Ala Val Pro Gly Leu 
165 170 175 

He Leu Leu Pro Leu Leu Tyr Phe Phe Leu Pro Glu Ser Pro Gin Tyr 
180 185 190 

Leu Lys He Ser Gly Lys Leu Asp Glu Ala Gin Ala Val Ala Ala Ser 
195 200 205 

Tyr Gly Leu Ser Leu Asp Asp Asp Leu Asp Arg Glu His Glu Glu Glu 
210 215 220 

Leu Gly Glu Ser Ser Ser Leu Ser Ser Leu Phe Lys Pro Ser Phe Arg 
225 230 235 240 

Arg Asn Thr Leu Ala He Trp Gly Thr Ser Phe Met Gly Leu Leu Leu 
245 250 255 

Val Tyr Gly Leu Asn Thr Trp Leu Pro Gin He Met Arg Gin Ala Asp 
260 265 270 

Tyr Asp Met Gly Asn Ser Leu Gly Phe Leu Met Val Leu Asn He Gly 
275 280 285 

Ala Val He Gly Leu Tyr He Ala Gly Arg He Ala Asp Lys Asn Ser 
290 295 300 
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Pro Arg Lys Thr Ala Leu Val Trp 
305 310 

Ala Leu Leu Ala Val Arg Met Pro 
325 

Leu Leu Thr Gly He Phe Val Phe 
340 

Phe Val Gly Glu Asn His Pro Ala 

355 360 

Phe Ser Ala Gly He Gly Arg Leu 
370 375 

Gly Gly Leu Leu Val Ser Ala Asn 
385 390 



Phe Val Phe Ser Ala Phe Ser Leu 
315 320 

Leu He Gly Leu Tyr Gly He Val 
330 335 

Ser Ser Gin Val Leu He Tyr Ala 
345 350 

Lys Met Arg Ala Thr Ala Met Gly 
365 

Gly Ala lie Ser Gly Pro Leu Leu 
380 

Leu Ala Tyr Pro Trp Gly Phe 
395 



<210> 417 
<211> 1288 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1288) 

<223> RXN00590 

<400> 417 

tctaaactca ctctcaactc accaagattg ttcaacaatc tgcgattggt gtgcaatcta 60 

ccccaatcat tttgaaagcc cccacgaaag gagcgcgaca atg gcc gac aac aaa 115 

Met Ala Asp Asn Lys 

1 5 

aat gcc gat gac age cag eta gtc tea gcc age act gga ace cct ggg 163 

Asn Ala Asp Asp Ser Gin Leu Val Ser Ala Ser Thr Gly Thr Pro Gly 
10 15 " 20 

cct ggc gac att gca aaa gcc aat gcg cca tec etc aag caa get gca 211 
Pro Gly Asp He Ala Lys Ala Asn Ala Pro Ser Leu Lys Gin Ala Ala 
25 30 35 

gta ace gcc tct ggc cga age get ctg atg ggt gcc ate ttc etc atg 259 
Val Thr Ala Ser Gly Arg Ser Ala Leu Met Gly Ala He Phe Leu Met 
40 45 50 

gca act tct gcc ate ggc cca ggg ttc etc ace caa ace get gtc ttc 307 
Ala Thr Ser Ala He Gly Pro Gly Phe Leu Thr Gin Thr Ala Val Phe 
55 60 65 

ace aac cag etc ggc gca get ttc gca ttt gcg ate ctg gtg teg ate 355 
Thr Asn Gin Leu Gly Ala Ala Phe Ala Phe Ala He Leu Val Ser He 
70 75 80 85 

etc att gac ate gcg gtg cag ctg aat gtg tgg cgc ate ate ggc gtc 403 
Leu He Asp He Ala Val Gin Leu Asn Val Trp Arg He He Gly Val 
90 95 100 
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tct gaa atg cgc gcc caa gaa etc ggc aac acg gtt ate cca ggt ttt 451 
Ser Glu Met Arg Ala Gin Glu Leu Gly Asn Thr Val He Pro Gly Phe 
105 110 115 

ggt tgg gtg ctg gcc gta ctg gtc tgt att ggc ggc gta gta ttc aac 499 
Gly Trp Val Leu Ala Val Leu Val Cys He Gly Gly Val Val Phe Asn 
120 125 130 

ate ggc aac ate gcc ggt ggt ggc ctt ggg ctt aac gcg ctg ctt ggc 547 
He Gly Asn He Ala Gly Gly Gly Leu Gly Leu Asn Ala Leu Leu Gly 
135 140 145 

tgg gac gtc aaa gtt ggt ggc gtg ate acc gcg gcc ate gcg att gcg 595 
Trp Asp Val Lys Val Gly Gly Val He Thr Ala Ala He Ala He Ala 
150 155 160 165 

ate ttc ttg ttc aag cga ctt ggt get get ctg gac aaa ttc etc gtg 643 
He Phe Leu Phe Lys Arg Leu Gly Ala Ala Leu Asp Lys Phe Leu Val 
170 175 180 

gtc etc ggc gtc gtg atg ate ctg etc acc gtc tac gtg get ttc gtc 691 
Val Leu Gly Val Val Met He Leu Leu Thr Val Tyr Val Ala Phe Val 
185 190 195 

tec caa cct cca gtt ggc teg gcg ctg aag aat gca gta ctt cct gac 739 
Ser Gin Pro Pro Val Gly Ser Ala Leu Lys Asn Ala Val Leu Pro Asp 
200 205 210 

acc ate gac tgg ctt gtc ate acc aca ctt gtg ggt gga acc gtc ggt 787 
Thr He Asp Trp Leu Val He Thr Thr Leu Val Gly Gly Thr Val Gly 
215 220 225 

gga tac ate act tac get ggc gca cac cgc atg ctg gac tec gga cga 835 
Gly Tyr He Thr Tyr Ala Gly Ala His Arg Met Leu Asp Ser Gly Arg 
230 235 240 ' 245 

acc ggc ccc aac aac gtc aaa get gtt tec aat tec tct ate acc ggc 883 
Thr Gly Pro Asn Asn Val Lys Ala Val Ser Asn Ser Ser He Thr Gly 
250 255 260 

ate ctg ate act ggc etc atg cgc gtg gtg etc ttc etc gcg gtt etc 931 
He Leu He Thr Gly Leu Met Arg Val Val Leu Phe Leu Ala Val Leu 
265 270 275 

ggt gtt gtc gca ggt ggc gtc acc eta tec acc acg ggc aac cca gcc 979 
Gly Val Val Ala Gly Gly Val Thr Leu Ser Thr Thr Gly Asn Pro Ala 
280 285 290 

gcg gaa gca ttc cag cac get gca ggc gat ate gga eta cgc ate ttc 1027 
Ala Glu Ala Phe Gin His Ala Ala Gly Asp lie Gly Leu Arg lie Phe 
295 300 305 

ggc gcc gtg ctg tgg gca gcg tec att tec tea gtc ate ggc gcc age 1075 
Gly Ala Val Leu Trp Ala Ala Ser lie Ser Ser Val He Gly Ala Ser 

310 315 320 325 

*■ 

tac acc tct gca acc ttc ctg gtg gaa aac aag cca gag aag aag cgt 1123 
Tyr Thr Ser Ala Thr Phe Leu Val Glu Asn Lys Pro Glu Lys Lys Arg 
330 335 * 340 

ctg caa aac tgg gtg acc ate ate ttc ate ctg att tct tgc tec gtg 1171 
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Leu Gin Asn Trp Val Thr He He Phe He Leu He Ser Cys Ser Val 

345 350 355 

ttc ate atg etc ggc acg gca cca gca ate etc ttg gtc ttc gec gga 1219 

Phe He Met Leu Gly Thr Ala Pro Ala He Leu Leu Val Phe Ala Gly 

360 " 365 370 

gca ttc aac ggt ttg gtc etc ccc gta ggc ttt acc ctg atg ate tac 1267 

Ala Phe Asn Gly Leu Val Leu Pro Val Gly Phe Thr Leu Met He Tyr 

375 380 385 

gta gcg ate ttc cgc caa aaa 1288 

Val Ala He Phe Arg Gin Lys 

390 395 



<210> 418 
<211> 396 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Met Ala Asp Asn Lys Asn Ala Asp Asp Ser Gin Leu Val Ser Ala Ser 
15 10 15 

Thr Gly Thr Pro Gly Pro Gly Asp He Ala Lys Ala Asn Ala Pro Ser 
20 25 30 

Leu Lys Gin Ala Ala Val Thr Ala Ser Gly Arg Ser Ala Leu Met Gly 
35 40 45 

Ala He Phe Leu Met Ala Thr Ser Ala He Gly Pro Gly Phe Leu Thr 
50 55 60 

Gin Thr Ala Val Phe Thr Asn Gin Leu Gly Ala Ala Phe Ala Phe Ala 
65 70 75 80 

lie Leu Val Ser He Leu He Asp He Ala Val Gin Leu Asn Val Trp 
85 90 95 

Arg He He Gly Val Ser Glu Met Arg Ala Gin Glu Leu Gly Asn Thr 
•100 105 110 

Val He Pro Gly Phe Gly Trp Val Leu Ala Val Leu Val Cys He Gly 
115 120 125 

Gly Val Val Phe Asn He Gly Asn He Ala Gly Gly Gly Leu Gly Leu 
130 135 " 140 

Asn Ala Leu Leu Gly Trp Asp Val Lys Val Gly Gly Val He Thr Ala 
145 150 155 160 

Ala He Ala He Ala He Phe Leu Phe Lys Arg Leu Gly Ala Ala Leu 
165 170 175 

Asp Lys Phe Leu Val Val Leu Gly Val Val Met He Leu Leu Thr Val 
180 185 190 

Tyr Val Ala Phe Val Ser Gin Pro Pro Val Gly Ser Ala Leu Lys Asn 
195 200 205 
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Ala Val Leu Pro Asp Thr He Asp Trp Leu Val He Thr Thr Leu Val 
210 215 220 

Gly Gly Thr Val Gly Gly Tyr He Thr Tyr Ala Gly Ala His Arg Met 
225 230 235 240 

Leu Asp Ser Gly Arg Thr Gly Pro Asn Asn Val Lys Ala Val Ser Asn 
245 250 255 

Ser Ser He Thr Gly He Leu lie Thr Gly Leu Met Arg Val Val Leu 
260 265 270 

Phe Leu Ala Val Leu Gly Val Val Ala Gly Gly Val Thr Leu Ser Thr 
275 280 285 

Thr Gly Asn Pro Ala Ala Glu Ala Phe Gin His Ala Ala Gly Asp He 
290 295 300 

Gly Leu Arg He Phe Gly Ala Val Leu Trp Ala Ala Ser He Ser Ser 
305 310 315 320 

Val He Gly Ala Ser Tyr Thr Ser Ala Thr Phe Leu Val Glu Asn Lys 
325 330 335 

Pro Glu Lys Lys Arg Leu Gin Asn Trp Val Thr He He Phe He Leu 
340 345 350 

He Ser Cys Ser Val Phe He Met Leu Gly Thr Ala Pro Ala He Leu 
355 360 365 

Leu Val Phe Ala Gly Ala Phe Asn Gly Leu Val Leu Pro Val Gly Phe 
370 375 380 

Thr Leu Met He Tyr Val Ala He Phe Arg Gin Lys 
385 390 395 



<210> 419 
<211> 487 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (487) 
<223> FRXA00590 

<400> 419 

tacgctggcg cacaccgcat gctggactcc ggacgaaccg gccccaacac gtcaaagctg 60 

tttccaattc tctatcaccg gcatcctgat cactggcctc atg cgc gtg gtg etc 115 

Met Arg Val Val Leu 
1 5 

ttc etc gcg gtt etc ggt gtt gtc gca ggt ggc gtc ace eta tec ace 163 
Phe Leu Ala Val Leu Gly Val Val Ala Gly Gly Val Thr Leu Ser Thr 
10 15 20 

acg ggc aac cca gee gcg gaa gca ttc cag cac get gca ggc gat ate 211 
Thr Gly Asn Pro Ala Ala Glu Ala Phe Gin His Ala Ala Gly Asp He 
25 30 35 
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gga eta cgc ate ttc ggc gec gtg ctg tgg gca gcg tec att tec tea 259 
Gly Leu Arg He Phe Gly Ala Val Leu Trp Ala Ala Ser He Ser Ser 
40 45 50 

gtc ate ggc gee age tac acc tct gca acc ttc ctg gtg gaa aac aag 307 
Val He Gly Ala Ser Tyr Thr Ser Ala Thr Phe Leu Val Glu Asn Lys 
55 60 65 

cca gag aag aag cgt ctg caa aac tgg gtg acc ate ate ttc ate ctg 355 
Pro Glu Lys Lys Arg Leu Gin Asn Trp Val Thr He He Phe He Leu 
70 75 80 85 

att tct tgc tec gtg ttc ate atg etc ggc acg gca cca gca ate etc 403 
He Ser Cys Ser Val Phe He Met Leu Gly Thr Ala Pro Ala He Leu 
90 95 100 

ttg gtc ttc gee gga gca ttc aac ggt ttg gtc etc ccc gta ggc ttt 451 
Leu Val Phe Ala Gly Ala Phe Asn Gly Leu Val Leu Pro Val Gly Phe 
105 110 115 

acc ctg atg ate tac gta gcg ate ttc cgc caa aaa 487 
Thr Leu Met He Tyr Val Ala He Phe Arg Gin Lys 
120 125 



<210> 420 
<211> 129 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Met Arg Val Val Leu Phe Leu Ala Val Leu Gly Val Val Ala Gly Gly 
15 10 15 

Val Thr Leu Ser Thr Thr Gly Asn Pro Ala Ala Glu Ala Phe Gin His 
20 25 30 

Ala Ala Gly Asp He Gly Leu Arg He Phe Gly Ala Val Leu Trp Ala 
35 40 45 

Ala Ser He Ser Ser Val He Gly Ala Ser Tyr Thr Ser Ala Thr Phe 
50 55 60 

Leu Val Glu Asn Lys Pro Glu Lys Lys Arg Leu Gin Asn Trp Val Thr 
65 70 75 80 

He He Phe lie Leu He Ser Cys Ser Val Phe lie Met Leu Gly Thr 
85 90 95 

Ala Pro Ala lie Leu Leu Val Phe Ala Gly Ala Phe Asn Gly Leu Val 
100 105 110 

Leu Pro Val Gly Phe Thr Leu Met lie Tyr Val Ala He Phe Arg Gin 
115 120 125 

* 

Lys 



<210> 421 
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<211> 490 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (490) 
<223> FRXA01538 



<400> 421 

tctaaactca ctctcaactc accaagattg ttcaacaatc tgcgattggt gtgcaatcta 60 



ccccaatcat tttgaaagcc cccacgaaag gagcgcgaca atg gcc gac aac aaa 

• Met Ala Asp Asn Lys 
1 5 



115 



aat gcc gat gac age cag eta gtc tea gcc age act gga ace cct ggg 
Asn Ala Asp Asp Ser Gin Leu Val Ser Ala Ser Thr Gly Thr Pro Gly 
10 15 20 



163 



cct ggc gac att gca aaa gcc aat gcg cca tec etc aag caa get gca 
Pro Gly Asp He Ala Lys Ala Asn Ala Pro Ser Leu Lys Gin Ala Ala 
25 30 * 35 



211 



gta acc gcc tct ggc cga age get ctg atg ggt gcc ate ttc etc atg 259 
Val Thr Ala Ser Gly Arg Ser Ala Leu Met Gly Ala He Phe Leu Met 
40 45 50 



gca act tct gcc ate ggc cca ggg ttc etc acc caa acc get gtc ttc 
Ala Thr Ser Ala He Gly Pro Gly Phe Leu Thr Gin Thr Ala Val Phe 
55 60 65 



307 



acc aac cag etc ggc gca get ttc gca ttt gcg ate ctg gtg teg ate 
Thr Asn Gin Leu Gly Ala Ala Phe Ala Phe Ala He Leu Val Ser He 
70 75 80 85 



355 



etc att gac ate gcg gtg cag ctg aat gtg tgg cgc ate ate ggc gtc 
.Leu He Asp He Ala Val Gin Leu Asn Val Trp Arg He He Gly Val 
90 95 100 



403 



tct gaa atg cgc gcc caa gaa etc ggc aac acg gtt ate cca ggt ttt 
Ser Glu Met Arg Ala Gin Glu Leu Gly Asn Thr Val He Pro Gly Phe 
105 110 115 



451 



ggt tgg gtg ctg gcc gta ctg gtc tgt att ggc ggc gta 
Gly Trp Val Leu Ala Val Leu Val Cys He Gly Gly Val 
120 125 130 



490 



<210> 422 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Met Ala Asp Asn Lys Asn Ala Asp Asp Ser Gin Leu Val Ser *Ala Ser 
15 10 15 

Thr Gly Thr Pro Gly Pro Gly Asp He Ala Lys Ala Asn Ala Pro Ser 
20 25 30 
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Leu Lys Gin Ala Ala Val Thr Ala Ser Gly Arg Ser Ala Leu Met Gly 
35 40 45 

Ala lie Phe Leu Met Ala Thr Ser Ala He Gly Pro Gly Phe Leu Thr 
50 55 60 

Gin Thr Ala Val Phe Thr Asn Gin Leu Gly Ala Ala Phe Ala Phe Ala 
65 70 75 80 

He Leu Val Ser He Leu He Asp He Ala Val Gin Leu Asn Val Trp 
85 90 95 

Arg lie He Gly Val Ser Glu Met Arg Ala Gin Glu Leu Gly Asn Thr 
100 105 HO 

Val He Pro Gly Phe Gly Trp Val Leu Ala Val Leu Val Cys He Gly 
115 120 125 

Gly Val 
130 



<210> 423 
<211> 1401 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1378) 

<223> RXA01727 

<400> 423 

agcttttggt ggtttcacca cctgcgctcg tcttaatttt gcgtgttcca gagagaccct 60 

tgaggagggg ctgcgccgta tcgccagcgt gttgtaaata atg agt aaa aag tct 115 

Met Ser Lys Lys Ser 
1 5 

gtc ctg att act tct ttg atg ctg ttt tec atg ttc ttc gga get gga 163 

Val Leu He Thr Ser Leu Met Leu Phe Ser Met Phe Phe Gly Ala Gly 
10 15 20 

aac etc ate ttc ccg ccg atg ctt gga ttg teg gca gga ace aac tat 211 
Asn Leu He Phe Pro Pro Met Leu Gly Leu Ser Ala Gly Thr Asn Tyr 
25 30 ~ 35 

eta cca get ate tta gga ttt eta gca acg agt gtt ctg etc ccg gtg 259 
Leu Pro Ala He Leu Gly Phe Leu Ala Thr Ser Val Leu Leu Pro Val 
40 45 50 

ctg gcg att ate gcg gtg gtg ttg teg gga gaa aat gtc aag gac atg 307 
Leu Ala He He Ala Val Val Leu Ser Gly Glu Asn Val Lys Asp Met 
55 60 65 

get tct cgt ggc ggt aag ate ttt ggc ctg gtg ttt cct att get gee 355 
Ala Ser Arg Gly Gly Lys He Phe Gly Leu Val Phe Pro He Ala Ala 
70 75 80 85 

tat ttg tct ate ggc gcg ttt tac gcg ctg ccg agg act ggg gcg gtg 403 
Tyr Leu Ser He Gly Ala Phe Tyr Ala Leu Pro Arg Thr Gly Ala Val 
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90 95 100 

age tat teg acg gcg gtt ggc gtc gat aat gcg ctt tat teg ggc ttg 451 
Ser Tyr Ser Thr Ala Val Gly Val Asp Asn Ala Leu Tyr Ser Gly Leu 
105 110 115 

ttt aac ttt gtg ttt ttt gcg gtg gca ctg gcg ttg teg tgg aat ccg 499 
Phe Asn Phe Val Phe Phe Ala Val Ala Leu Ala Leu Ser Trp Asn Pro 
120 125 130 

aat ggc att gca gac aag ttg ggt aag tgg etc acg cca gcg ttg etc 547 
Asn Gly lie Ala Asp Lys Leu Gly Lys Trp Leu Thr Pro Ala Leu Leu 
135 140 * 145 

acg ttg att gtg gtg ctg gtg gtg ttg teg gta gec aag ttg gat ggc 595 
Thr Leu He Val Val Leu Val Val Leu Ser Val Ala Lys Leu Asp Gly 
150 155 160 165 

acg cca ggt gag cca agt agt gcg tat gcg cag cag cct gcg ggg gcg 643 
Thr Pro Gly Glu Pro Ser Ser Ala Tyr Ala Gin Gin Pro Ala Gly Ala 
170 175 180 

ggt ttg ctt gag ggc tac atg acg atg gat gcg att get gcg ttg gcg 691 
Gly Leu Leu Glu Gly Tyr Met Thr Met Asp Ala He Ala Ala Leu Ala 
185 190 195 

ttt ggc ate gtg gtg att tct gcg ttc aag tac caa aag gtt aac aag 739 
Phe Gly He Val Val He Ser Ala Phe Lys Tyr Gin Lys Val Asn Lys 
200 - 205 210 

gtc cgc acg gca act gtc gtg teg gcg ttc att gee gga att ttg ttg 787 
Val Arg Thr Ala Thr Val Val Ser Ala Phe He Ala Gly He Leu Leu 
215 220 225 

gcg ctg gtt tat ctt ggt ttg ggc tea ate ggt caa gta gta aac ggt 835 
Ala Leu Val Tyr Leu Gly Leu Gly Ser He Gly Gin Val Val Asn Gly 
230 235 240 245 

gag ttc get gat ggc ace gca att ttg aac tac get gca ctg tec acg 883 
Glu Phe Ala Asp Gly Thr Ala He Leu Asn Tyr Ala Ala Leu Ser Thr 
250 255 ~ 260 

atg ggt cag get ggt cgc ate atg ttc gtg get att ttg ate ctt gca 931 
Met Gly Gin Ala Gly Arg He Met Phe Val Ala He Leu He Leu Ala 
265 270 275 

tgt atg ace acc gca gtt ggt ctg ate agt gcg acg tct gag ttt ttc 979 
Cys Met Thr Thr Ala Val Gly Leu He Ser Ala Thr Ser Glu Phe Phe 
280 285 290 

aat teg ctg ctg cca ggt gtc aag tac cac gtc tgg gec act gtt ttc 1027 
Asn Ser Leu Leu Pro Gly Val Lys Tyr His Val Trp Ala Thr Val Phe 
295 300 305 

gcg ctg att tec ttt ggc gtt gee acc atg ggt ttg gat acg gtg ttg 1075 
Ala Leu He Ser Phe Gly Val Ala Thr Met Gly Leu Asp Thr Val Leu 
310 315 320 325 

gec gtt gcg get cca gtg att agt ttc att tac cca teg gec ate acc 1123 
Ala Val Ala Ala Pro Val He Ser Phe He Tyr Pro Ser Ala He Thr 
330 335 * 340 
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ttg gtg ttc ttg teg etc ate gag ccc ctg ctg ttc cgt etc aag tgg 1171 
Leu Val Phe Leu Ser Leu He Glu Pro Leu Leu Phe Arg Leu Lys Trp 
345 350 * 355 

ace tac eta ttc ggc att tgg act gca gtt gtg tgg gcg ctg ttc atg 1219 
Thr Tyr Leu Phe Gly He Trp Thr Ala Val Val Trp Ala Leu Phe Met 
360 365 370 

tct ate cct gcg ctg aat cca ttc ate gaa tgg gcg ccg ctg cac age 1267 
Ser He Pro Ala Leu Asn Pro Phe He Glu Trp Ala Pro Leu His Ser 
375 380 385 

atg tct ttg ggt tgg gtt gtc cca gtt etc gtg gee tct gee ate ggt 1315 
Met Ser Leu Gly Trp Val Val Pro Val Leu Val Ala Ser Ala He Gly 
390 395 400 405 

ttg get att gat tgg aac aag aaa ggt gee cag tct gtt gca aag aag 1363 
Leu Ala He Asp Trp Asn Lys Lys Gly Ala Gin Ser Val Ala Lys Lys 
410 415 420 

gaa tec att tec gtc taatcgctaa ttgegaggag tct 1401 
Glu Ser He Ser Val 
425 



<210> 424 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Met Ser Lys Lys Ser 
1 5 

Phe Phe Gly Ala Gly 
20 

Ala Gly Thr Asn Tyr 
35 

Val Leu Leu Pro Val 
50 

Asn Val Lys Asp Met 
65 

Phe Pro He Ala Ala 
85 

Arg Thr Gly Ala Val 
100 

Leu Tyr Ser Gly Leu 
115 

Leu Ser Trp Asn Pro 
130 

Thr Pro Ala Leu Leu 
145 



Val Leu He Thr Ser Leu Met Leu Phe Ser Met 
10 15 

Asn Leu He Phe Pro Pro Met Leu. Gly Leu Ser 
25 30 

Leu Pro Ala He Leu Gly Phe Leu Ala Thr Ser 
40 45 

Leu Ala He He Ala Val Val Leu Ser Gly Glu 
55 60 

Ala Ser Arg Gly Gly Lys He Phe Gly Leu Val 
70 75 80 

Tyr Leu Ser He Gly Ala Phe Tyr Ala Leu Pro 
90 95 

Ser Tyr Ser Thr Ala Val Gly Val Asp Asn Ala 
105 110 

Phe Asn Phe Val Phe Phe Ala Val Ala Leu Ala 
120 125 

Asn Gly He Ala Asp Lys Leu Gly Lys Trp Leu 
135 " 140 



Thr Leu He Val Val Leu Val Val Leu Ser Val 
150 155 160 
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Ala Lys Leu Asp Gly Thr Pro Gly Glu Pro Ser Ser Ala Tyr Ala Gin 
165 170 175 

Gin Pro Ala Gly Ala Gly Leu Leu Glu Gly Tyr Met Thr Met Asp Ala 
180 ~ 185 190 

He Ala Ala Leu Ala Phe Gly He Val Val He Ser Ala Phe Lys Tyr 
195 200 205 

Gin Lys Val Asn Lys Val Arg Thr Ala Thr Val Val Ser Ala Phe He 
210 215 220 

Ala Gly He Leu Leu Ala Leu Val Tyr Leu Gly Leu Gly Ser He Gly 
225 230 235 240 

Gin Val Val Asn Gly Glu Phe Ala Asp Gly Thr Ala He Leu Asn Tyr 
245 250 255 

Ala Ala Leu Ser Thr Met Gly Gin Ala Gly Arg He Met Phe Val Ala 
260 265 270 

He Leu He Leu Ala Cys Met Thr Thr Ala Val Gly Leu He Ser Ala 
275 280 285 

Thr Ser Glu Phe Phe Asn Ser Leu Leu Pro Gly Val Lys Tyr His Val 
290 295 300 

Trp Ala Thr Val Phe Ala Leu He Ser Phe Gly Val Ala Thr Met Gly 
305 310 315 320 

Leu Asp Thr Val Leu Ala Val Ala Ala Pro Val He Ser Phe He Tyr 
325 330 335 

Pro Ser Ala He Thr Leu Val Phe Leu Ser Leu He Glu Pro Leu Leu 
340 345 350 

Phe Arg Leu Lys Trp Thr Tyr Leu Phe Gly He Trp Thr Ala Val Val 
355 ' 360 365 

Trp Ala Leu Phe Met Ser lie Pro Ala Leu Asn Pro Phe He Glu Trp 
370 375 380 

Ala Pro Leu His Ser Met Ser Leu Gly Trp Val Val Pro Val Leu Val 
385 390 395 400 

Ala Ser Ala He Gly Leu Ala He Asp Trp Asn Lys Lys Gly Ala Gin 
405 410 415 



Ser Val Ala Lys Lys Glu Ser He Ser Val 
420 " 425 



<210> 425 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1438) 



640 



WO 01/00805 PCT/IBOO/00926 

<223> RXA00623 
<400> 425 

tttaagcttc gtcggcaacg atcacaccac gttaaatttc gaccatcaat gacggtggcc 60 

gttttttggc gaatccccaa aaaggtcgaa gaggaagttc atg gat tea aac aca 115 

Met Asp Ser Asn Thr 

1 5 

gaa tct tea agt gtt gag gtc aaa aac gaa cac att aaa gtt caa aag 163 

Glu Ser Ser Ser Val Glu Val Lys Asn Glu His He Lys Val Gin Lys 
10 15 20 

ccg ccg aag aag gac cgc act cac tgg etc tac att gcg gtc att ate 211 

Pro Pro Lys Lys Asp Arg Thr His Trp Leu Tyr He Ala Val He He 
25 30 35 

gca ttg att ggc ggt att acc eta ggc ctg att tea ccg gag ttg ggc 259 

Ala Leu lie Gly Gly He Thr Leu Gly Leu He Ser Pro Glu Leu Gly 
40 45 50 

aaa gaa ttc aag att ttg ggc acc atg ttt gtg tec ttg ate aag atg 307 

Lys Glu Phe Lys He Leu Gly Thr Met Phe Val Ser Leu He Lys Met 
55 60 65 

att ate get cca gtt att ttc tgc acc ate gtc ate gga ate ggt tea 355 

He He Ala Pro Val He Phe Cys Thr He Val He Gly He Gly Ser 

70 75 80 85 

gtc aag gca gcg gca aca gtc gga cgc get ggt ggc ate gee ctt gcg 4 03 

Val Lys Ala Ala Ala Thr Val Gly Arg Ala Gly Gly He Ala Leu Ala 
90 95 100 

tac ttc ate acg atg tec aca ttc gca etc gca gtt ggc ctg eta gtc 4 51 

Tyr Phe He Thr Met Ser Thr Phe Ala Leu Ala Val Gly Leu Leu Val 
105 110 .115 

ggt aac ttc ate cag cca ggt age gga ctg aac ate tea gtt gat gaa 4 99 

Gly Asn Phe He Gin Pro Gly Ser Gly Leu Asn He Ser Val Asp Glu 
120 125 130 

gaa tct tea ttc gca tec aca gag age age cct gaa gga etc ttg gga 547 

Glu Ser Ser Phe Ala Ser Thr Glu Ser Ser Pro Glu Gly Leu Leu Gly 
135 140 145 

ttc ate cac teg ate ate cct gaa acg ttc ttc tct gca ttt act gat 595 

Phe. He His Ser He He Pro Glu Thr Phe Phe Ser Ala Phe Thr Asp 

150 155 160 165 

ggt teg gtg ctg cag gta ctg ttc ate gee ate etc gtg ggc ttt gca 643 

Gly Ser Val Leu Gin Val Leu Phe He Ala lie Leu Val Gly Phe Ala 
170 175 180 

get cag teg atg ggt gaa aag gga cag ccc ate ctt gat ttc gta tec 691 

Ala Gin Ser Met Gly Glu Lys Gly Gin Pro lie Leu Asp Phe Val Ser 
185 ' 190 195 

cat ctg cag aag etc ate ttc aag att ttg aac tgg att ctg tgg etc 739 

His Leu Gin Lys Leu lie Phe Lys lie Leu Asn Trp lie Leu Trp Leu 
200 205 210 
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gcc cca gtc ggt gca ttc ggt gca atg gcc ggc gtc gtt ggc gaa aca 
Ala Pro Val Gly Ala Phe Gly Ala Met Ala Gly Val Val Gly Glu Thr 

o-ic o on o o r 



787 



215 220 225 



ggc ttt gat gcc gtt gtt cag etc ggt att ttg ate etc gcc ttt tac 835 
Gly Phe Asp Ala Val Val Gin Leu Gly He Leu He Leu Ala Phe Tyr 
230 235 240 245 

gtc acc tgc gtg ate ttc ate ttt ggc gtg ctg ggc gcc gta ctg aag 883 
Val Thr Cys Val He Phe He Phe Gly Val Leu Gly Ala Val Leu Lys 
250 255 260 

gtg ttc acc ggc gtg aat ate ttc aag ctg gtc aag tac ctt gcc aag 931 
Val Phe Thr Gly Val Asn He Phe Lys Leu Val Lys Tyr Leu Ala Lys 
265 270 275 

gaa ttc ctg ctg ate ttt get acc tea tec tct gaa tct gcc ttg cca 979 
Glu Phe Leu Leu He Phe Ala Thr Ser Ser Ser Glu Ser Ala Leu Pro 
280 285 290 

aac etc atg cgc aag atg gaa cac ate ggt gtg get aaa cca acc gtc 1027 
Asn Leu Met Arg Lys Met Glu His He Gly Val Ala Lys Pro Thr Val 
295 300 305 

gga ate gtg gtc cca acc ggc tat tec ttc aac ttg gac ggc acc gca 1075 
Gly He Val Val Pro Thr Gly Tyr Ser Phe Asn Leu Asp Gly Thr Ala 
310 315 320 325 

att tac etc acc atg gca tct ate ttc att gcc gac gcg atg aat atg 1123 
He Tyr Leu Thr Met Ala Ser He Phe He Ala Asp Ala Met Asn Met 
330 335 * 340 

ccg atg age etc ggc gag cag gtc ggt ctg ctt gtc ttc atg ate ate 1171 
Pro Met Ser Leu Gly Glu Gin Val Gly Leu Leu Val Phe Met He He 
345 . 350 355 

gca tec aag ggc get get ggt gtc teg ggt gcc ggt att gca acg ttg 1219 
Ala Ser Lys Gly Ala Ala Gly Val Ser Gly Ala Gly He Ala Thr Leu 
360 365 370 

get gcc gga ttg tct tea cac cgc cca gaa ctt ctg cac ggc gtt gac 1267 
Ala Ala Gly Leu Ser Ser His Arg Pro Glu Leu Leu His Gly Val Asp 
375 380 385 

gtg att gtg ggc ate gat aaa ttc atg tct gaa gcc cgc gca eta acc 1315 
Val He Val Gly He Asp Lys Phe Met Ser Glu Ala Arg Ala Leu Thr 
390 395 400 405 

aac ttc gcc gga aac tec gtg gca aca ctg ctg gtc ggc aag tgg act 1363 
Asn Phe Ala Gly Asn Ser Val Ala Thr Leu Leu Val Gly Lys Trp Thr 
410 415 420 

ggc acc gtg gac atg aac caa gtc cat gac gtt ttg aat gga aaa tct 1411 
Gly Thr Val Asp Met Asn Gin Val His Asp Val Leu Asn Gly Lys Ser 
425 * 430 435 

cca ttt gtg gag tta gaa gaa gac cac tagttttcaa caggacgaca 1458 
Pro Phe Val Glu Leu Glu Glu Asp His 
440 445 

acg 1461 
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<210> 426 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 426 

Met Asp Ser Asn Thr Glu Ser Ser Ser Val Glu Val Lys Asn Glu His 
15 10 15 

lie Lys Val Gin Lys Pro Pro Lys Lys Asp Arg Thr His Trp Leu Tyr 
20 25 30 

He Ala Val He He Ala Leu He Gly Gly He Thr Leu Gly Leu He 
35 40 45 

Ser Pro Glu Leu Gly Lys Glu Phe Lys He Leu Gly Thr Met Phe Val 
50 55 60 

Ser Leu He Lys Met He He Ala Pro Val He Phe Cys Thr He Val 
65 70 75 80 

He Gly He Gly Ser Val Lys Ala Ala Ala Thr Val Gly Arg Ala Gly 
85 90 95 

Gly He Ala Leu Ala Tyr Phe He Thr Met Ser Thr Phe Ala Leu Ala 
100 105 110 

Val Gly Leu Leu Val Gly Asn Phe He Gin Pro Gly Ser Gly Leu Asn 
115 120 125 

He Ser Val Asp Glu Glu Ser Ser Phe Ala Ser Thr Glu Ser Ser Pro 
130 135 140 

Glu Gly Leu Leu Gly Phe He His Ser He He Pro Glu Thr Phe Phe 
145 150 155 160 

Ser Ala Phe Thr Asp Gly Ser Val Leu Gin Val Leu Phe He Ala He 
165 170 175 

Leu Val Gly Phe Ala Ala Gin Ser Met Gly Glu Lys Gly Gin Pro He 
180 185 ' 190 

Leu Asp Phe Val Ser His Leu Gin Lys Leu He Phe Lys He Leu Asn 
195 200 205 

Trp He Leu Trp Leu Ala Pro Val Gly Ala Phe Gly Ala Met Ala Gly 
210 215 220 

Val Val Gly Glu Thr Gly Phe Asp Ala Val Val Gin Leu Gly He Leu 
225 230 235 240 

He Leu Ala Phe Tyr Val Thr Cys Val He Phe He Phe Gly Val Leu 
245 250 255 

Gly Ala Val Leu Lys Val Phe Thr Gly Val Asn He Phe Lys Leu Val 
260 265 270 

Lys Tyr Leu Ala Lys Glu Phe Leu Leu lie Phe Ala Thr Ser Ser Ser 
275 280 285 
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Glu Ser Ala Leu Pro Asn Leu Met Arg Lys Met Glu His lie Gly Val 
290 295 300 

Ala Lys Pro Thr Val Gly He Val Val Pro Thr Gly Tyr Ser Phe Asn 
305 310 315 320 

Leu Asp Gly Thr Ala He Tyr Leu Thr Met Ala Ser He Phe He Ala 
325 330 335 

Asp Ala Met Asn Met Pro Met Ser Leu Gly Glu Gin Val Gly Leu Leu 
340 345 350 

Val Phe Met He He Ala Ser Lys Gly Ala Ala 'Gly Val Ser Gly Ala 
355 360 365 

Gly He Ala Thr Leu Ala Ala Gly Leu Ser Ser His Arg Pro Glu Leu 
370 375 380 

Leu His Gly Val Asp Val lie Val Gly He Asp Lys Phe Met Ser Glu 
385 " 390 395 400 

Ala Arg Ala Leu Thr Asn Phe Ala Gly Asn Ser Val Ala Thr Leu Leu 
405 410 415 

Val Gly Lys Trp Thr Gly Thr Val Asp Met Asn Gin Val His Asp Val 
420 425 430 

Leu Asn Gly Lys Ser Pro Phe Val Glu Leu Glu Glu Asp His 
435 440 445 



<210> 427 
<211> 620 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<221> CDS . 
<222> (55) . . (597) 
<223> RXA01584 

<400> 427 

ccaccccctt ccccgctacg cgccataccg gcttgggcgg gcatcggatc actagtg 57 

Val 
1 

gtg ttt ttg ggc gca ctt etc ggc gec gta ate atg ggc ggg ttt tat 105 
Val Phe Leu Gly Ala Leu Leu Gly Ala Val He Met Gly Gly Phe Tyr 
5 10 15 

cca gca ttc att caa gec gga tec aca gtg ttc ggc ggc ggc cac gtg 153 
Pro Ala Phe He Gin Ala Gly Ser Thr Val Phe Gly Gly Gly His Val 
20 25 30 

gtt ttg cca ctg ctg gaa aag etc gtt gtt gcg ccc ggt ttt att aaa 201 
Val Leu Pro Leu Leu Glu Lys Leu Val Val Ala Pro Gly Phe He Lys 
35 40 45 

gaa acc gac ttc eta tec ggc tac tec gca gcg cag gca gtg cct ggc 249 
Glu Thr Asp Phe Leu Ser Gly Tyr Ser Ala Ala Gin Ala Val Pro Gly 



644 



WO 01/00805 PCTYIR00/00926 

50 55 60 65 

ccc atg ttc age ttc gec age tac etc ggc gca ate tac ggt ggc ate 297 
Pro Met Phe Ser Phe Ala Ser Tyr Leu Gly Ala He Tyr Gly Gly He 
70 75 ' 80 

ggt ggt gca gtg ctg gee age ctg gcg ate ttc ttc ccc gee gca etc 345 
Gly Gly Ala Val Leu Ala Ser Leu Ala He Phe Phe Pro Ala Ala Leu 
85 90 95 

ttg age ate age gga atg tac ttt tgg gga cgc tgg cga aaa gca ccg 393 
Leu Ser He Ser Gly Met Tyr Phe Trp Gly Arg Trp Arg Lys Ala Pro 
100 105 110 

cgc ate caa gca gca gtc acc ggc ate aac gee ggt gtg gtg ggg ctt 441 
Arg He Gin Ala Ala Val Thr Gly He Asn Ala Gly Val Val Gly Leu 
115 120 125 

ttg ggc gca gcg etc tac gat ccc gta ttc acc cac ggc ate acc age 489 
Leu Gly Ala Ala Leu Tyr Asp Pro Val Phe Thr His Gly He Thr Ser 
130 135 140 145 

gtt tec gca tta get ate gca acg gtg tgt tgg ctg ggg eta gee cac 537 
Val Ser Ala Leu Ala He Ala Thr Val Cys Trp Leu Gly Leu Ala His 
150 155 160 

tgg aaa att ccg ccg tgg gee ate gee gcg ggt gcg gee ctt gca ggc 585 
Trp Lys He Pro Pro Trp Ala He Ala Ala Gly Ala Ala Leu Ala Gly 
165- 170 175 

tgg gtc ttg ctt tagaaaaege tcagacccaa acc 620 
Trp Val Leu Leu 
180 



<210> 428 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Val Val Phe Leu Gly Ala Leu Leu Gly Ala Val He Met Gly Gly Phe 
15 10 15 

Tyr Pro Ala Phe He Gin Ala Gly Ser Thr Val Phe Gly Gly Gly His 
20 25 30 

Val Val Leu Pro Leu. Leu Glu Lys Leu Val Val Ala Pro Gly Phe lie 
35 40 45 

Lys Glu Thr Asp Phe Leu Ser Gly Tyr Ser Ala Ala Gin Ala Val Pro 
50 55 ' 60 

Gly Pro Met Phe Ser Phe Ala Ser Tyr Leu Gly Ala lie Tyr Gly Gly 
65 70 75 ' 80 

lie Gly Gly Ala Val Leu Ala Ser Leu Ala lie Phe Phe Pro Ala Ala 
85 90 95 

Leu Leu Ser lie Ser Gly Met Tyr Phe Trp Gly Arg Trp Arg Lys Ala 
100 105 110 
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Pro Arg He Gin Ala Ala Val Thr Gly He Asn Ala Gly Val Val Gly 
115 120 125 

Leu Leu Gly Ala Ala Leu Tyr Asp Pro Val Phe Thr His Gly He Thr 
130 ~ 135 140 

Ser Val Ser Ala Leu Ala He Ala Thr Val Cys Trp Leu Gly Leu Ala 
145 150 155 160 

His Trp Lys He Pro Pro Trp Ala He Ala Ala Gly Ala Ala Leu Ala 
165 170 175 

Gly Trp Val Leu Leu 
180 



<210> 429 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA00852 

<400> 429 

agatcaccgt catggtcata atcgccgctg gagttcatgc agcattccct gacatccgta 60 

agaaatagtt ccaacccact tttcctcaga attgcagttc atg ccc gag ate att 115 

Met Pro Glu He He 
1 5 

ttt gac aac act gaa gta cgc tac gat gac teg etc att tta gag ccc 163 
Phe Asp Asn Thr Glu Val Arg Tyr Asp Asp Ser Leu He Leu Glu Pro 
10 15 20 

eta teg tta aaa ctg aca gaa caa cgc att ggc ate ate ggg get aac 211 
Leu Ser Leu Lys Leu Thr Glu Gin Arg He Gly He He Gly Ala Asn 
25 30 35 

ggc ggt gga aaa tec acg etc ate aga atg ate aat ggt etc ggc gaa 259 
Gly Gly Gly Lys Ser Thr Leu He Arg Met He Asn Gly Leu Gly Glu 
40 ~ 45 50 

cca ace aca ggg cgt gtt eta gtt gat ggc ctt gac gtc teg cat tec 307 
Pro Thr Thr Gly Arg Val Leu Val Asp Gly Leu Asp Val Ser His Ser 
55 " 60 65 

gga egg gaa gtt cgc aag aag gtt gga ttt gtc ttc tct gac get gaa 355 
Gly Arg Glu Val Arg Lys Lys Val Gly Phe Val Phe Ser Asp Ala Glu 
70 75 80 85 

aac cag ate gtg atg cca act gtg cgt gag gat att gee ttc teg ctt 403 
Asn Gin He Val Met Pro Thr Val Arg Glu Asp He Ala Phe Ser Leu 
90 95 100 

cgc egg cac aaa atg cca cgc get gaa aag gcg caa cgt gtc gac gag 451 
Arg Arg His Lys Met Pro Arg Ala Glu Lys Ala Gin Arg Val Asp Glu 
105 110 115 
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atg atg gcg cga ttc aac ttg age gag cat gca gat caa tea ccg cac 4 99 

Met Met Ala Arg Phe Asn Leu Ser Glu His Ala Asp Gin Ser Pro His 
120 125 130 

acc eta tec ggt ggt caa aag cag ttg tta gcg ctg get gca gta ctg 54 7 

Thr Leu Ser Gly Gly Gin Lys Gin Leu Leu Ala Leu Ala Ala Val Leu 
135 140 145 

att ttg gag cca gaa gtg ate ate get gat gag ccc act acc ctg ctg 595 

He Leu Glu Pro Glu Val He He Ala Asp Glu Pro Thr Thr Leu Leu 
150 155 160 165 

gat ctg cgc aat agg ctg atg ate aaa gac gtg ttc aat aaa etc gag 643 

Asp Leu Arg Asn Arg Leu Met He Lys Asp Val Phe Asn Lys Leu Glu 

170 175 180 

cag caa tta ate gtt gtc age cat gat tta gat ttc etc age gat ttt 691 

Gin Gin Leu He Val Val Ser His Asp Leu Asp Phe Leu Ser Asp Phe 
185 190 195 

gag egg gtc att tgc ate aat gat cat aaa ate get get gat ggc cct 739 

Glu Arg Val He Cys lie Asn Asp His Lys He Ala Ala Asp Gly Pro 
200 205 210 

ccg caa aag tec att gac ctg tac gta teg ctt atg gcg gaa cct gcg 787 

Pro Gin Lys Ser He Asp Leu Tyr Val Ser Leu Met Ala Glu Pro Ala 
215 220 225 

aaa tgaacagtat tcctttaggt ttt 813 

Lys 

230 



<210> 430 

<211> 230 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 430 

'Met Pro Glu He He Phe Asp Asn Thr Glu Val Arg Tyr Asp Asp Ser 
1 5 10 15 

Leu He Leu Glu Pro Leu Ser Leu Lys Leu Thr Glu Gin Arg He Gly 
20 25 30 

He He Gly Ala Asn Gly Gly Gly Lys Ser Thr Leu He Arg Met He 
35 40 45 

Asn Gly Leu Gly Glu Pro Thr Thr Gly Arg Val Leu Val Asp Gly Leu 
50 55 60 ' 

Asp Val Ser His Ser Gly Arg Glu Val Arg Lys Lys Val Gly Phe Val 
65 70 75 80 

Phe Ser Asp Ala Glu Asn Gin He Val Met Pro Thr Val Arg Glu Asp 
85 90 " 95 

He Ala Phe Ser Leu Arg Arg His Lys Met Pro Arg Ala Glu Lys Ala 
100 105 110 
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Gin Arg Val Asp Glu Met Met Ala Arg Phe Asn Leu Ser Glu His Ala 
115 120 125 



Asp Gin Ser 
130 



Pro His Thr Leu 
135 



Ser Gly Gly Gin Lys Gin Leu Leu Ala 
140 



Leu Ala Ala 
145 



Val Leu lie Leu 
150 



Glu Pro Glu Val He He Ala Asp Glu 
155 160 



Pro Thr Thr 



Leu Leu Asp Leu 
165 



Arg Asn Arg Leu Met He Lys Asp Val 
170 175 



Phe Asn Lys 



Leu Glu Gin Gin 
180 



Leu He Val Val Ser His Asp Leu Asp 
185 190 



Phe Leu Ser Asp Phe Glu Arg Val He Cys He Asn Asp His Lys He 
195 200 205 



Ala Ala Asp 
210 



Gly Pro Pro Gin 
215 



Lys Ser He Asp Leu Tyr Val Ser Leu 
220 



Met Ala Glu 
225 



Pro Ala Lys 
230 



<210> 431 

<211> 1269 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1246) 

<223> RXA00690 

<400> 431 

atggatcatt ggactcacac tggctgtcat ttccttggtt tcagcgtctg ctgtggcggc 60 

gtgggcgatt cgtcgttcag aggtccaggg ttaaagcttc gtg aaa tgg att gag 115 

Val Lys Trp lie Glu 
1 * 5 

cga tat gtg ctg tec egg egg atg gtt cat ccc tgg gcg tgg tgg gtg 163 
Arg Tyr Val Leu Ser Arg Arg Met Val His Pro Trp Ala Trp Trp Val 
10 15 20 

tgg gcg ttg ggt att get ggt tgt gee age atg ace aac aat cct tat 211 
Trp Ala Leu Gly He Ala Gly Cys Ala Ser Met Thr Asn Asn Pro Tyr 
25 ~ 30 35 

att ttg gcg etc act ttt gee acg ttg tgt ttt gtg gtg ttt aac cgt 259 
He Leu Ala Leu Thr Phe Ala Thr Leu Cys Phe Val Val Phe Asn Arg 
40 45 50 

cgt ggg tea teg ccg tgg teg cgt get ttc ccg ate tat ttg atg ate 307 
Arg Gly Ser Ser Pro Trp Ser Arg Ala Phe Pro lie Tyr Leu Met lie 
55 60 65 

gcg ggt tgg etc . gtg gtg tac egg ttg gtc atg cac att gtg gtg gga 355 
Ala Gly Trp Leu Val Val Tyr Arg Leu Val Met His He Val Val Gly 
70 75 80 85 
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gca aaa att ggc acc att gaa ctg ttt egg ate ccg ccg gtg cag ttg 403 
Ala Lys lie Gly Thr lie Glu Leu Phe Arg lie Pro Pro Val Gin Leu 
90 95 100 

ccg gaa tgg get gcg ggt ate cac gtg ttt ggc acg gtg tat etc gag 451 
Pro Glu Trp Ala Ala Gly He His Val Phe Gly Thr Val Tyr Leu Glu 
105 110 115 

ggt ctg ate ate gcg acg acg caa ggc tta acg ctt gga acg atg ate 4 99 
Gly Leu He He Ala Thr Thr Gin Gly Leu Thr Leu Gly Thr Met He 
120 125 130 

gtg gcg gtg ggt get gcg aac tct ttg gcg gat ccc aag aag ctg etc 547 
Val Ala Val Gly Ala Ala Asn Ser Leu Ala Asp Pro Lys Lys Leu Leu 
135 140 145 

aaa teg ttg cct ggc gca ttg ggc gaa ctg gga act gcg gtg gtc ate 595 
Lys Ser Leu Pro Gly Ala Leu Gly Glu Leu Gly Thr Ala Val Val He 
150 155 160 165 

ggt att tec att gca cct cag atg get gag teg gcg ttc cgc att aat 643 
Gly He Ser He Ala Pro Gin Met Ala Glu Ser Ala Phe Arg He Asn 
170 175 180 

cgt gca cga acc ttg cgt ggt gat gat gec aaa ggt gtt cgt ggt ttc 691 
Arg Ala Arg Thr Leu Arg Gly Asp Asp Ala Lys Gly Val Arg Gly Phe 
185 190 195 

gcg egg att ttg atg ccg gtt ttc cag gac act ttg gat agg tct ttg 739 
Ala Arg He Leu Met Pro Val Phe Gin Asp Thr Leu Asp Arg Ser Leu 
200 205 210 

gee ctg get aat tec atg gat gee cgt ggt tat ggc agg cag get cat 787 
Ala Leu Ala Asn Ser Met Asp Ala Arg Gly Tyr Gly Arg Gin Ala His 
215 220 ~ ' 225 

gta tec aaa ttc caa cag cgt gtg acc tct att ttt ggt gca ttc gga 835 
Val Ser Lys Phe Gin Gin Arg Val Thr Ser He Phe Gly Ala Phe Gly 
230 235 240 245 

ata etc ggc gtg acc gtt ggt ctg ttt gtg gtc tta gat gca tea tea 883 
He Leu Gly Val Thr Val Gly Leu Phe Val Val Leu Asp Ala Ser Ser 
250 255 260 

ccg atg ttc gtt gee gtt ccg gtg ttt att acc ggc gtg ggc ttc ttg 931 
Pro Met Phe Val Ala Val Pro Val Phe He Thr Gly Val Gly Phe Leu 
265 270 275 

ate att teg ttg gtc gtt get tea cat aga aaa aca tec acc act ttt 979 
lie lie Ser Leu Val Val Ala Ser His Arg Lys Thr Ser Thr Thr Phe 
280 285 290 

gat cag ttg cct tgg ggt get gcg gaa tgg ctt gtg tgc ate aca ggt 1027 
Asp Gin Leu Pro Trp Gly Ala Ala Glu Trp Leu Val Cys He Thr Gly 
295 300 305 

gtg att ccg ctg etc atg get gcg ctg aca cga tac ctt gat cca ggt 1075 
Val lie Pro Leu Leu Met Ala Ala Leu Thr Arg Tyr Leu Asp Pro Gly 
310 315 320 325 
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tec atg ate acc acc tgg gtt cct ttg cat atg cca gac acc gtt ccg 1123 
Ser Met He Thr Thr Trp Val Pro Leu His Met Pro Asp Thr Val Pro 
330 335 340 

ttg etc gtt gtg gca gga ctt gtt gtg gcg acg atg cca gga ttc ttg 1171 
Leu Leu Val Val Ala Gly Leu Val Val Ala Thr Met Pro Gly Phe Leu 
345 350 355 

acg ccc cgc ttg ccg aag aac aaa gtg agg gtc aag cgt cga aaa gca 1219 
Thr Pro Arg Leu Pro Lys Asn Lys Val Arg Val Lys Arg Arg Lys Ala 
360 365 * 370 

ata aat age cca gaa agg gec gaa gtt taatgagtgc tccttttagc 1266 
He Asn Ser Pro Glu Arg Ala Glu Val 
375 380 

gcg 1269 



<210> 432 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Val Lys Trp He Glu Arg Tyr Val Leu Ser Arg Arg Met Val His Pro 
15 10 ' 15 

Trp Ala Trp Trp Val Trp Ala Leu Gly He Ala Gly Cys Ala Ser Met 
20 25 30 

Thr Asn Asn Pro Tyr He Leu Ala Leu Thr Phe Ala Thr Leu Cys Phe 
35 40 45 

Val Val Phe Asn Arg Arg Gly Ser Ser Pro Trp Ser Arg Ala Phe Pro 
50 55 60 

He Tyr Leu Met He Ala Gly Trp Leu Val Val Tyr Arg Leu Val Met 
65 70 75 80 

His He Val Val Gly Ala Lys He' Gly Thr He Glu Leu Phe Arg He 
85 90 95 

Pro Pro Val Gin Leu Pro Glu Trp Ala Ala Gly He His Val Phe Gly 
100 105 110 

Thr Val Tyr Leu Glu Gly Leu He He Ala Thr Thr Gin Gly Leu Thr 
115 120 125 

Leu Gly Thr Met He Val Ala Val Gly Ala Ala Asn Ser Leu Ala Asp 
130 135 140 

Pro Lys Lys Leu Leu Lys Ser Leu Pro Gly Ala Leu Gly Glu Leu Gly 
145 150 155 160 

Thr Ala Val Val He Gly He Ser He Ala Pro Gin Met Ala Glu Ser 
165 170 175 

Ala Phe Arg lie Asn Arg Ala Arg Thr Leu Arg Gly Asp Asp Ala Lys 
180 185 190 
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Gly Val Arg Gly Phe Ala Arg lie Leu Met Pro Val Phe Gin Asp Thr 
195 200 205 

Leu Asp Arg Ser Leu Ala Leu Ala Asn Ser Met Asp Ala Arg Gly Tyr 
210 215 220 

Gly Arg Gin Ala His Val Ser Lys Phe Gin Gin Arg Val Thr Ser He 
225 230 235 240 

Phe Gly Ala Phe Gly He Leu Gly Val Thr Val Gly Leu Phe Val Val 
245 250 255 

Leu Asp Ala Ser Ser Pro Met Phe Val Ala Val Pro Val Phe He Thr 
260 265 270 

Gly Val Gly Phe Leu He He Ser Leu Val Val Ala Ser His Arg Lys 
275 280 285 

Thr Ser Thr Thr Phe Asp Gin Leu Pro Trp Gly Ala Ala Glu Trp Leu 
290 295 300 

Val Cys He Thr Gly Val He Pro Leu Leu Met Ala Ala Leu Thr Arg 
305* 310 315 320 

Tyr Leu Asp Pro Gly Ser Met He Thr Thr Trp Val Pro Leu His Met 
325 330 335 

Pro Asp Thr Val Pro Leu Leu Val Val Ala Gly Leu Val Val Ala Thr 
340 345 * 350 

Met Pro Gly Phe Leu Thr Pro Arg Leu Pro Lys Asn Lys Val Arg Val 
355 360 365 

Lys Arg Arg Lys Ala He Asn Ser Pro Glu Arg Ala Glu Val 
370 * 375 380 



<210> 433 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXA00827 

<400> 433 

tgcgtgaatt aacagacaac ggaatcagca ttgtgtcagt aacccatgat cctgatttca 60 

tcgcagcgct gggcgatcac cacattgagg tgagcgcgaa gtg aac ctg ctg ate 115 

Val Asn Leu Leu He 
1 5 

aaa att aat ccc gtc acc cgc ate ate gcg ttg atg gta ctg acc acg 163 
Lys He Asn Pro Val Thr Arg lie He Ala Leu Met Val Leu Thr Thr 
10 15 20 

ccg ttg ctg ctg agt ttg gat gtg atg teg gca gcg ate gcg ctg gtg 211 
Pro Leu Leu Leu Ser Leu Asp Val Met Ser Ala Ala He Ala Leu Val 
25 30 35 
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gca acc att att ctg gca cca ttt gcc ggc gtg acc tgg aag atg ctg 259 
Ala Thr lie lie Leu Ala Pro Phe Ala Gly Val Thr Trp Lys Met Leu 
40 4 5 50 

ctg aaa cgt ggc tgg atg ctg ttc etc atg gca ccg gtg get gca tta 307 

Leu Lys Arg Gly Trp Met Leu Phe Leu Met Ala Pro Val Ala Ala Leu 
55 60 65 

tec atg gcg ctt tat ggc agg ccg gat gga aaa gag tac ttt age ttc 355 

Ser Met Ala Leu Tyr Gly Arg Pro Asp Gly Lys Glu Tyr Phe Ser Phe 

70 75 80 85 

ctg etc att cac gtc act gat aat tea ctg get ttg get get gcc att 403 

Leu Leu lie His. Val Thr Asp Asn Ser Leu Ala Leu Ala Ala Ala lie 
90 95 100 

ggg ctg cgt gtt ctg gcg att ggt ctg ccc gtt gtg gtg ctg att get 4 51 

Gly Leu Arg Val Leu Ala He Gly Leu Pro Val Val Val Leu He Ala 
105 110 115 

cgc att gat ccc acc gac ctg ggc gat ggt ttg gcg cag ctg etc aaa 4 99 

Arg He Asp Pro Thr Asp Leu Gly Asp Gly Leu Ala Gin Leu Leu Lys 
120 125 130 

ctg cct gaa agg ttt gtc ate ggt get gtg gca gga age cga ctg atg 547 

Leu Pro Glu Arg Phe Val He Gly Ala Val Ala Gly Ser Arg Leu Met 
135 140 145 

acg ctt ttt egg gaa gat tgg tac tec atg tec agg gca agg cgt gcc 595 

Thr Leu Phe Arg Glu Asp Trp Tyr Ser Met Ser Arg Ala Arg Arg Ala 

150 155 160 165 

cgc gga att get gat cag ggc aag ate aag cac ttt ttc acc atg act 643 

Arg Gly He Ala Asp Gin Gly Lys He Lys His Phe Phe Thr Met Thr 
170 175 180 

ttt ggt ttg ttg gtg etc teg ctt cgc cgt gga tec aag ctt gca acg 691 

Phe Gly Leu Leu Val Leu Ser Leu Arg Arg Gly Ser Lys Leu Ala Thr 
185 190 195 

gcg atg gaa gca cgc ggt ttt ggt cgc acg act ggc cgc acc tgg gca 739 

Ala Met Glu Ala Arg Gly Phe Gly Arg Thr Thr Gly Arg Thr Trp Ala 
200 205 210 

agg gaa tec acc gtc ggc gcg cgc gat ctg gtg etc ate ttg gtg tgt 787 

Arg Glu Ser Thr Val Gly Ala Arg Asp Leu Val Leu He Leu Val Cys 
215 220 225 

get gcc att tec gcg ate get eta acc gtg tec att cag act ggt ttc 835 

Ala Ala He Ser Ala He Ala Leu Thr Val Ser He Gin Thr Gly Phe 

230 235 240 245 

ttt aag ttc ttg ggc aca tgatcacagt tttaattgat gga 876 
Phe % Lys Phe Leu Gly Thr 
250 



<210> 434 
<211> 251 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 434 

Val Asn Leu Leu He Lys He Asn Pro Val Thr Arg He He Ala Leu 
1 5 10 15 

Met Val Leu Thr Thr Pro Leu Leu Leu Ser Leu Asp Val Met Ser Ala 
20 25 30 

Ala He Ala Leu Val Ala Thr He He Leu Ala Pro Phe Ala Gly Val 
35 40 45 

Thr Trp Lys Met Leu Leu Lys Arg Gly Trp Met Leu Phe Leu Met Ala 
50 55 60 

Pro Val Ala Ala Leu Ser Met Ala Leu Tyr Gly Arg Pro Asp Gly Lys 
65 70 75 ' 80 

Glu Tyr Phe Ser Phe Leu Leu He His Val Thr Asp Asn Ser Leu Ala 
85 90 ' 95 ' 

Leu Ala Ala Ala He Gly Leu Arg Val Leu Ala He Gly Leu Pro Val 
100 105 110 

Val Val Leu He Ala Arg He Asp Pro Thr Asp Leu Gly Asp Gly Leu 
115 120 125 

Ala Gin Leu Leu Lys Leu Pro Glu Arg Phe Val He Gly Ala Val Ala 
130 135 140 

Gly Ser Arg Leu Met Thr Leu Phe Arg Glu Asp Trp Tyr Ser Met Ser 
145 150 155 J 160 

Arg Ala Arg Arg Ala Arg Gly He Ala Asp Gin Gly Lys He Lys His 
165 170 175 

Phe Phe Thr Met Thr Phe Gly Leu Leu Val Leu Ser Leu Arg Arg Gly 
180 185 190 

Ser Lys Leu Ala Thr Ala Met Glu Ala Arg Gly Phe Gly Arg Thr Thr 
195 200 205 

Gly Arg Thr Trp Ala Arg Glu Ser Thr Val Gly Ala Arg Asp Leu Val 
210 215 220 

Leu He Leu Val Cys Ala Ala He Ser Ala He Ala Leu Thr Val Ser 
225 230 235 240 

He Gin Thr Gly Phe Phe Lys Phe Leu Gly Thr 
245 250 



<210> 435 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> RXA00851 
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<400> 435 

ttgagcgggt catttgcatc aatgatcata aaatcgctgc tgatggccct ccgcaaaagt 60 

ccattgacct gtacgtatcg cttatggcgg aacctgcgaa atg aac agt att cct 115 

Met Asn Ser lie Pro 
1 5 

tta ggt ttt tac gtc gat aag caa tct gtt gtt cat tct ttt cct get 163 
Leu Gly Phe Tyr Val Asp Lys Gin Ser Val Val His Ser Phe Pro Ala 
10 15 20 

ttg tgg aaa ttc cca ctt ctg ctg ttt ttc ate ate ggc ggc tec ate 211 
Leu Trp Lys Phe Pro Leu Leu Leu Phe Phe He He Gly Gly Ser He 
25 30 35 

gcg get tct ace ccg gtt cat ggg ttg att ttg gtg ggg att gca gtg 259 
Ala Ala Ser Thr Pro Val His Gly Leu He Leu Val Gly He Ala Val 
40 45 50 

gtg ttt tac gtg ctg gcg aag att ccg ctg aag gtc gcg tgg gag cag 307 
Val Phe Tyr Val Leu Ala Lys He Pro Leu Lys Val Ala Trp Glu Gin 
55 60 65 

ttg tgg cca gtg ctg ccg att ttg ate atg etc ggt gcg ttt cag tgg 355 
Leu Trp Pro Val Leu Pro He Leu He Met Leu Gly Ala Phe Gin Trp 
70 75 80 85 

tgg cag cgc ggc ttt gat ttc gcg gca ace aca gtg etc acg ctg ttt 403 
Trp Gin Arg Gly Phe Asp Phe Ala Ala Thr Thr Val Leu Thr Leu Phe 
90 ' 95 100 

tec gcg gtg atg gee gee atg ttg ttg acg ttg ace acg egg ttg gaa 451 
Ser Ala Val Met Ala Ala Met Leu Leu Thr Leu Thr Thr Arg Leu Glu 
105 110 115 

gcg etc atg aat gca gtt gag egg atg ttg cag cot ttt gca cgt ttt 499 
Ala Leu Met Asn Ala Val Glu Arg Met Leu Gin Pro Phe Ala Arg Phe 
120 125 130 

ggc ctg cca gta gag acg ate acc ttg get att tct etc acg att egg 547 
Gly Leu Pro Val Glu Thr He Thr Leu Ala He Ser Leu Thr He Arg 
135 140 145 

etc att ccg ctg caa tta gee acg gtg aag gaa gtc etc gat gec cgt 595 
Leu He Pro Leu Gin Leu Ala Thr Val Lys Glu Val Leu Asp Ala Arg 
150 155 160 165 

aaa get cgt ggt gee ggt ttt tct ate gee gcg ttt ggc acg cct gtg 643 
Lys Ala Arg Gly Ala Gly Phe Ser He Ala Ala Phe Gly Thr Pro Val 
170 175 180 

ate ate aga tea ata aag agg gee cgc aat ate ggc gat get ctt etc 691 
He He Arg Ser lie Lys Arg Ala Arg Asn He Gly Asp Ala Leu Leu 
185 190 195 

gca cgt ggt gee ggc gat taatttcttt caacacatag caa 732 
Ala Arg Gly Ala Gly Asp 
200 
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<210> 436 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Met Asn Ser He Pro Leu Gly Phe Tyr Val Asp Lys Gin Ser Val Val 
15 10 15 

His Ser Phe Pro Ala Leu Trp Lys Phe Pro Leu Leu Leu Phe Phe He 
20 25 30 

He Gly Gly Ser He Ala Ala Ser Thr Pro Val His Gly Leu He Leu 
35 40 45 

Val Gly He Ala Val Val Phe Tyr Val Leu Ala Lys He Pro Leu Lys 
50 55 60 

Val Ala Trp Glu Gin Leu Trp Pro Val Leu Pro He Leu lie Met Leu 
^5 70 75 80 

Gly Ala Phe Gin Trp Trp Gin Arg Gly Phe Asp Phe Ala Ala Thr Thr 
85 90 95 

Val Leu Thr Leu Phe Ser Ala Val Met Ala Ala Met Leu Leu Thr Leu 
100 105 110 

Thr Thr Arg Leu Glu Ala Leu Met Asn Ala Val Glu Arg Met Leu Gin 
115 120 125 

Pro Phe Ala Arg Phe Gly Leu Pro Val Glu Thr lie Thr Leu Ala He 
130 135 140 

Ser Leu Thr He Arg Leu He Pro Leu Gin Leu Ala Thr Val Lys Glu 
145 150 155 160 

Val Leu Asp Ala Arg Lys Ala Arg Gly Ala Gly Phe Ser lie Ala Ala 
165 170 175 

Phe Gly Thr Pro Val He lie Arg Ser He Lys Arg Ala Arg Asn lie 
180 185 190 

Gly Asp Ala Leu Leu Ala Arg Gly Ala Gly Asp 
195 200 



<210> 437 
<211> 725 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (3) . . (695) 
<223> RXS03220 



<400> 437 

ccatg ggc tta agg gaa att ttg tec age aag tgg ctt gtg cgc ate etc 50 

Met Gly Leu Arg Glu He Leu Ser Ser Lys Trp Leu Val Arg lie Leu 

1 5 10 ^15 
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ctg gta ggt ate gga ttg ggt gtc gca cag cag ctg acc ggc ate aac 98 

Leu Val Gly He Gly Leu Gly Val Ala Gin Gin Leu Thr Gly He Asn 

20 25 30 

tec ate atg tac tac ggc cag gtt gtt etc att gag get ggt ttc tec 146 

Ser He Met Tyr Tyr Gly Gin Val Val Leu He Glu Ala Gly Phe Ser 

35 40 45 

gag aat gca get ctg ate gee aac gtg gcg cca gga gtg ate gca gtt 194 

Glu Asn Ala Ala Leu He Ala Asn Val Ala Pro Gly Val He Ala Val 

50 55 60 

gtc ggt gca ttc ate gca ctg tgg atg atg gat ggt ate aac cgc cgt 242 

Val Gly Ala Phe He Ala Leu Trp Met Met Asp Gly He Asn Arg Arg 

65 70 75 80 

acc acc etc att acc ggt tat tct etc acc acc att age cac gta ttg 290 

Thr Thr Leu He Thr Gly Tyr Ser Leu Thr Thr He Ser His Val Leu 

85 * 90 95 

ate ggt ate gca tec gta gca ttc cca gtc ggc gat cct ctt cgc ccc 338 

He Gly He Ala Ser Val Ala Phe Pro Val Gly Asp Pro Leu Arg Pro 

100 105 110 

tac gtt ate ttg act ctg gtt gtg gtc ttc gtg gga tec atg cag acc 386 

Tyr Val He Leu Thr Leu Val Val Val Phe Val Gly Ser Met Gin Thr 

115 120 125 

ttc etc aac gta get acc tgg gtt atg etc tct gag etc ttc ccg ctg 434 

Phe Leu Asn Val Ala Thr Trp Val Met Leu Ser Glu Leu Phe Pro Leu 

130 135 140 

gca atg cgc ggt ttc gca ate ggt ate tea gtg ttc ttc etc tgg ate 482 

Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe Leu Trp He 

145 150 155 160 

gca aac gcg ttc etc gga ttg ttc ttc cca acc ate atg gaa gca gta 530 

Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met Glu Ala Val 

165 170 175 

gga eta acc gga acc ttc ttc atg ttc gee gga ate ggt gtg gtt gee 578 

Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly He Gly Val Val Ala 

180 185 190 

ttg ate ttc ate tac acc cag gtt cct gaa act cgt gga cgt acc ttg 626 

Leu He Phe He Tyr Thr Gin Val Pro Glu Thr Arg Gly Arg Thr Leu 

195 200 205 

gag gag att gat gag gat gtt act tec ggt gtc att ttc aac aag gac 674 

Glu Glu He Asp Glu Asp Val Thr Ser Gly Val He Phe Asn Lys Asp 

210 215 ' 220 

ate cga aaa gga aag gtg cac taaaaaccca gaeactgeat agataacacg 725 

He Arg Lys Gly Lys Val His 

225 230 



<210> 438 

<211> 231 

<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 438 

Met Gly Leu Arg Glu lie Leu Ser Ser Lys Trp Leu Val Arg He Leu 
1 5 10 15 

Leu Val Gly He Gly Leu Gly Val Ala Gin Gin Leu Thr Gly He Asn 
20 25 30 

Ser He Met Tyr Tyr Gly Gin Val Val Leu He Glu Ala Gly Phe Ser 
35 40 45 

Glu Asn Ala Ala Leu He Ala Asn Val Ala Pro Gly Val He Ala Val 
50 55 60 

Val Gly Ala Phe He Ala Leu Trp Met Met Asp Gly He Asn Arg Arg 
65 70 75 80 

Thr Thr Leu He Thr Gly Tyr Ser Leu Thr Thr He Ser His Val Leu 
85 90 95 

He Gly He Ala Ser Val Ala Phe Pro Val Gly Asp Pro Leu Arg Pro 
100 105 HO 

Tyr Val He Leu Thr Leu Val Val Val Phe Val Gly Ser Met Gin Thr 
115 120 125 

Phe Leu Asn Val Ala Thr Trp Val Met Leu Ser Glu Leu Phe Pro Leu 
130 135 140 

Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe Leu Trp He 
I 45 150 155 160 

Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met Glu Ala Val 
165 170 175 

Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly He Gly Val Val Ala 
180 185 190 

Leu He Phe He Tyr Thr Gin Val Pro Glu Thr Arg Gly Arg Thr Leu 
195 200 205 

Glu Glu He Asp Glu Asp Val Thr Ser Gly Val He Phe Asn Lys Asp 
210 215 220 



He Arg Lys Gly Lys Val His 
225 * 230 



<210> 439 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (385) 

<223> FRXA02762 

<400> 439 

ttcccagtcg gcgatcctct tcgcccctac gttatcttga ctctggttgt ggtcttcgtg 60 
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ggatccatgc agaccttcct caacggtagc tacctgggtt atg etc tct gag etc 115 

Met Leu Ser Glu Leu 
1 5 

ttc ccg ctg gca atg cgc ggt ttc gca ate ggt ate tea gtg ttc ttc 163 
Phe Pro Leu Ala Met Arg Gly Phe Ala He Gly He Ser Val Phe Phe 
10 15 20 

etc tgg ate gca aac gcg ttc etc gga ttg ttc ttc cca ace ate atg 211 
Leu Trp He Ala Asn Ala Phe Leu Gly Leu Phe Phe Pro Thr He Met 
25 30 35 

gaa gca gta gga eta ace gga ace ttc ttc atg ttc gee gga ate ggt 259 
Glu Ala Val Gly Leu Thr Gly Thr Phe Phe Met Phe Ala Gly He Gly 
40 45 50 

gtg gtt gee ttg ate ttc ate tac ace cag gtt cct gaa act cgt gga 307 
Val Val Ala Leu He Phe He Tyr Thr Gin Val Pro Glu Thr Arg Gly 
55 60 65 

cgt ace ttg gag gag att gat gag gat gtt act tec ggt gtc att ttc 355 
Arg Thr Leu Glu Glu He Asp Glu Asp Val Thr Ser Gly Val He Phe 
70 75 80 85 

aac aag gac ate cga aaa gga aag gtg cac taaaaaccca gaeactgeat 405 
Asn Lys Asp lie Arg Lys Gly Lys Val His 
90 95 

aga 408 



<210> 440 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Met Leu Ser Glu Leu Phe Pro Leu Ala Met Arg Gly Phe Ala He Gly 
15 10 15 

lie Ser Val Phe Phe Leu Trp lie Ala Asn Ala Phe Leu Gly Leu Phe 
20 25 30 

Phe Pro Thr He Met Glu Ala Val Gly Leu Thr Gly Thr Phe Phe Met 
35 40 45 

Phe Ala Gly lie Gly Val Val Ala Leu lie Phe lie Tyr Thr Gin Val 
50 55 60 

Pro Glu Thr Arg Gly Arg Thr Leu Glu Glu lie Asp Glu Asp Val Thr 
65 70 75 80 

Ser Gly Val He Phe Asn Lys Asp lie Arg Lys Gly Lys Val His 
85 90 95 



<210> 441 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (766) 
<223> RXN00092 

<400> 441 

cgaaaccaga aacacccagc ggctcctcgt cgaaaagcga atctttgaac tagaagccca 60 

ggcacgttgg ctcgaccgaa ttgaagcatt ggagcagtaa atg aca aac acg cct 115 

Met Thr Asn Thr Pro 

1 5 

ttc ccc ctt gaa ctt caa aac ate tec tgc gec ttc gga gaa ggc cca 163 

Phe Pro Leu Glu Leu Gin Asn He Ser Cys Ala Phe Gly Glu Gly Pro 
10 15 ' 20 

cgc cac gtc tec gcg etc aac aac gtc teg ctg gca gtc aat ccc ggc 211 
Arg His Val Ser Ala Leu Asn Asn Val Ser Leu Ala Val Asn Pro Gly 
25 30* 35 

gaa etc gtt gec ate atg ggc ccg tec ggc tea gga aaa tec ace ttg 259 
Glu Leu Val Ala He Met Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu 
40 45 50 

etc aac gtc gee ggc etc ctg cag cgc gca ace tct ggc cat gtg ctt 307 
Leu Asn Val Ala Gly Leu Leu Gin Arg Ala Thr Ser Gly His Val Leu 
55 60 65 

ate gac ggt gec age gee tea gac etc aac gee aaa cgc gca get gaa 355 
He Asp Gly Ala Ser Ala Ser Asp Leu Asn Ala Lys Arg Ala Ala Glu 
70 75 80 " 85 

acc agg cgt cgc cac ate gga gtt att ttc caa aac tac aac ctg gtc 403 
Thr Arg Arg Arg His He Gly Val He Phe Gin Asn Tyr Asn Leu Val 
90 95 100 

ccc acc etc acc gtc gga gaa aac gtc ggt ctg ccc eta gaa etc gac 451 
Pro Thr Leu Thr Val Gly Glu Asn Val Gly Leu Pro Leu Glu Leu Asp 
105 110 115 



ggc aaa acc gac cgc cag gca gta gca ate gca etc gcg gaa gtc ggc 4 99 
Gly Lys Thr Asp Arg Gin Ala Val Ala He Ala Leu Ala Glu Val Gly 
120 125 130 

etc gaa ggc ttc gac gac cgc ttc ccc gaa gag ate tec ggc ggc caa 547 
Leu Glu Gly Phe Asp Asp Arg Phe Pro Glu Glu He Ser Gly Gly Gin 
135 140 145 



gee cag cgc gtc 
Ala Gin Arg Val 
150 

ttg ctt gee gac 
Leu Leu Ala Asp 



gca gtc etc cgc 
Ala Val Leu Arg 
185 

etc ctt gtc acc 



gee ate gcg aga 
Ala He Ala Arg 
155 

gaa ccc acc ggc 
Glu Pro Thr Gly 
170 

gtc etc cgc caa 
Val Leu Arg Gin 



cac gaa ccc cgc 



gee etc ate ggc ccc 
Ala Leu He Gly Pro 
160 

gee etc gac acc tec 
Ala Leu Asp Thr Ser 
175 

aga ate gat tec ggt 
Arg He Asp Ser Gly 
190 

ttc gee gcg tgg gca 



cga aaa ate 595 
Arg Lys He 
165 

acc ggc gac 643 
Thr Gly Asp 
.180 

gee gca ggc 691 

Ala Ala Gly 

195 

gac cga aca 739 
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Leu Leu Val Thr His Glu Pro Arg Phe Ala Ala Trp Ala Asp Arg Thr 
200 205 210 

ate atg ctt agg gat ggt gaa ate cag. tgaccacact tctagcagca 786 
lie Met Leu Arg Asp Gly Glu lie Gin 
215 * 220 

acc 789 



<210> 442 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Thr Asn Thr Pro Phe Pro Leu Glu Leu Gin Asn lie Ser Cys Ala 
15 10 15 

Phe Gly Glu Gly Pro Arg His Val Ser Ala Leu Asn Asn Val Ser Leu 
20 25 30 

Ala Val Asn Pro Gly Glu Leu Val Ala lie Met Gly Pro Ser Gly Ser 
35 40 45 

Gly Lys Ser Thr Leu Leu Asn Val Ala Gly Leu Leu Gin Arg Ala Thr 
50 55 60 

Ser Gly His Val Leu lie Asp Gly Ala Ser Ala Ser Asp Leu Asn Ala 
65 70 75 80 

Lys Arg Ala Ala Glu Thr Arg Arg Arg His He Gly Val He Phe Gin 
85 90 95 

Asn Tyr Asn Leu Val Pro Thr Leu Thr Val Gly Glu Asn Val Gly Leu 
100 105 110 

Pro Leu Glu Leu Asp Gly Lys Thr Asp Arg Gin Ala Val Ala He Ala 
115 120 125 

Leu Ala Glu Val Gly Leu Glu Gly Phe Asp Asp Arg Phe Pro Glu Glu 
130 135 140 

He Ser Gly Gly Gin Ala Gin Arg Val Ala He Ala Arg Ala Leu He 
145 150 155 160 

Gly Pro Arg Lys He Leu Leu Ala Asp Glu Pro Thr Gly Ala Leu Asp 
165 170 175 

Thr Ser Thr Gly Asp Ala Val Leu Arg Val Leu Arg Gin Arg He Asp 
180 185 190 

Ser Gly Ala Ala Gly Leu Leu Val Thr His Glu Pro Arg Phe Ala Ala 
195 200 205 

Trp Ala Asp Arg Thr He Met Leu Arg Asp Gly Glu He Gin 
210 215 " 220 



<210> 443 
<211> 227 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . , (204) 

<223> FRXA00092 

<400> 443 

ate gcg aga gec etc ate ggc ccc cga aaa ate ttg ctt gec gac gaa 48 

lie Ala Arg Ala Leu He Gly Pro Arg Lys He Leu Leu Ala Asp Glu 

15 10 15 

ccc acc ggc gec etc gac acc tec ace ggc gac gca gtc etc cgc gtc 96 
Pro Thr Gly Ala Leu Asp Thr Ser Thr Gly Asp Ala Val Leu Arg Val 
20 25 30 

etc cgc caa aga ate gat tec ggt gee gca ggc etc ctt gtc acc cac 144 
Leu Arg Gin Arg He Asp Ser Gly Ala Ala Gly Leu Leu Val Thr His 
35 40 45 

gaa ccc cgc ttc gee gcg tgg gca gac cga aca ate atg ctt agg gat 192 
Glu Pro Arg Phe Ala Ala Trp Ala Asp Arg Thr He Met Leu Arg Asp 
50 55 60 

ggt gaa ate cag tgaccacact tctagcagca acc 227 
Gly Glu He Gin 
65 



<210> 444 
<211> 68 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

He Ala Arg Ala Leu He Gly Pro Arg Lys He Leu Leu Ala Asp Glu 
1 5 10 15 

Pro Thr Gly Ala Leu Asp Thr Ser Thr Gly Asp Ala Val Leu Arg Val 
20 25 30 

Leu Arg Gin Arg He Asp Ser Gly Ala Ala Gly Leu Leu Val Thr His 
35 40 45 

Glu Pro Arg Phe Ala Ala Trp Ala Asp Arg Thr He Met Leu Arg Asp 
50 55 60 

Gly Glu He Gin 
65 



<210> 445 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXN03060 
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<400> 445 

tatgtccttt ggctccggta ccctggcagg agtacctggg ctgtttttct aaaatggcct 60 

gacgttttca agattgaatt taaggaaagc atcgtagttc atg agt aac cct gcc 115 

Met Ser Asn Pro Ala 
1 5 

gcg age aca cct gcc aac aat teg gac gat gtt gcg aag gag aat tgg 163 
Ala Ser Thr Pro Ala Asn Asn Ser Asp Asp Val Ala Lys Glu Asn Trp 
10 15 " 20 

gac tct tct ttt acg ccg aag act gac att gac tct tec cag cct gtc 211 
Asp Ser Ser Phe Thr Pro Lys Thr Asp lie Asp Ser Ser Gin Pro Val 
25 30 35 

aat aac teg act ggt gaa gcc get gcg cgc gca gtg aac ctg tac aag 259 
Asn Asn Ser Thr Gly Glu Ala Ala Ala Arg Ala Val Asn Leu Tyr Lys 
40 45 50 

gcg tat ggc cag ggt gat acc act gtc ace gcg ttg gat cac gtc aac 307 
Ala Tyr Gly Gin Gly Asp Thr Thr Val Thr Ala Leu Asp His Val Asn 
55 60 65 

gtg gag ttt gag aag aac aag ttc act gcc ate atg ggt cct tct ggc 355 
Val Glu Phe Glu Lys Asn Lys Phe Thr Ala lie Met Gly Pro Ser Gly 
70 75 80 85 

teg ggt aag tec acg ttg atg cac tgc atg get ggt ctg gat get gcg 403 
Ser Gly Lys Ser Thr Leu Met His Cys Met Ala Gly Leu Asp Ala Ala 
90 95 100 

act ggt ggt teg gca ttc att ggt gat acg gat ctg teg egg ttg aag 451 
Thr Gly Gly Ser Ala Phe He Gly Asp Thr Asp Leu Ser Arg Leu Lys 
105 110 115 

gac aaa gag atg acc tct ttg cgt cgt gat cgt ttg gga ttc att ttc 499 
Asp Lys Glu Met Thr Ser Leu Arg Arg Asp Arg Leu Gly Phe He Phe 
120 125 130 

cag teg ttc aac ttg gtt cct act ctg acg gcg teg gag aac att acg 547 
Gin Ser Phe Asn Leu Val Pro Thr Leu Thr Ala Ser Glu Asn He Thr 
135 140 145 

ctg cct acc gat ate gcg ggc cgc aag att gat cag teg tgg ttc gat 595 
Leu Pro Thr Asp He Ala Gly Arg Lys He Asp Gin Ser Trp Phe Asp 
150 155 160 1 165 

gag att acc tct cgt ctg ggt ctg act gag cgc ctt aag cac cgt cct 643 
Glu He Thr Ser Arg Leu Gly Leu Thr Glu Arg Leu Lys His Arg Pro 
170 175 180 

gca gag etc tct ggt ggt cag cag cag cgt gtg gcg tgt get cgt gcg 691 
Ala Glu Leu Ser Gly Gly Gin Gin Gin Arg Val Ala Cys Ala Arg Ala 
185 190 195 

ttg gtg tct cgt ccg gag ate att ttc ggc gac gag cca acc ggt aac 739 
Leu Val Ser Arg Pro Glu He He Phe Gly Asp Glu Pro Thr Gly Asn 
200 205 210 

ttg gat teg aac tct tct agg gaa gtg ctg gat ate ctg cgc acc gca 787 
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Leu Asp Ser Asn Ser Ser Arg Glu Val Leu Asp lie Leu Arg Thr Ala 
215 220 225 

gtt gat cag gat gat cag acc gtt gtg ate gtt acc cac gat gec aag 835 
Val Asp Gin Asp Asp Gin Thr Val Val He Val Thr His Asp Ala Lys 
230 235 240 245 

gcg gcg tec tat gca gat cgt gtc att ttc ttg gcg gac ggt cgt ate 883 
Ala Ala Ser Tyr Ala Asp Arg Val He Phe Leu Ala Asp Gly Arg He 
250 " 255 260 

gtg aac cag ttg ttt gat ccc acc ate gag gaa ate ttg gee acg atg 931 
Val Asn Gin Leu Phe Asp Pro Thr He Glu Glu He Leu Ala Thr Met 
265 270 275 

aac gga att gag gat att gee taatgaattc cggttccaca atg 975 
Asn Gly He Glu Asp lie Ala 
280 



<210> 446 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Met Ser Asn Pro Ala Ala Ser Thr Pro Ala Asn Asn Ser Asp Asp Val 
1 5 10 15 

Ala Lys Glu Asn Trp Asp Ser Ser Phe Thr Pro Lys Thr Asp He Asp 
20 25 30 

Ser Ser Gin Pro Val Asn Asn Ser Thr Gly Glu Ala Ala Ala Arg Ala 
35 40 45 

Val Asn Leu Tyr Lys Ala Tyr Gly Gin Gly Asp Thr Thr Val Thr Ala 
50 55 60 

Leu Asp His Val Asn Val Glu Phe Glu Lys Asn Lys Phe Thr Ala He 
65 70 75 80 

Met Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Met His Cys Met Ala 
85 90 95 

Gly Leu Asp Ala Ala Thr Gly Gly Ser Ala Phe He Gly Asp Thr Asp 
100 105 110 

Leu Ser Arg Leu Lys Asp Lys Glu Met Thr Ser Leu Arg Arg Asp Arg 
115 120 125 

Leu Gly Phe He Phe Gin Ser Phe Asn Leu Val Pro Thr Leu Thr Ala 
130 135 140 

Ser Glu Asn He Thr Leu Pro Thr Asp He Ala Gly Arg Lys He Asp 
145 150 155 160 

Gin Ser Trp Phe Asp Glu He Thr Ser Arg Leu Gly Leu Thr Glu Arg 
165 170 175 

Leu Lys His Arg Pro Ala Glu Leu Ser Gly Gly Gin Gin Gin Arg Val 
180 185 ~ 190 
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Ala Cys Ala Arg Ala Leu Val Ser 
195 200 

Glu Pro Thr Gly Asn Leu Asp Ser 
210 215 

He Leu Arg Thr Ala Val Asp Gin 
225 230 

Thr His Asp Ala Lys Ala Ala Ser 
245 

Ala Asp Gly Arg He Val Asn Gin 
260 

He Leu Ala Thr Met Asn Gly He 
275 280 



Arg Pro Glu He He Phe Gly Asp 
205 

Asn Ser Ser Arg Glu Val Leu Asp 
220 

Asp Asp Gin Thr Val Val He Val 
235 240 

Tyr Ala Asp Arg Val He Phe Leu 
250 255 

Leu Phe Asp Pro Thr He Glu Glu 
265 270 

Glu Asp He Ala 



<210> 447 
<211> 538 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (538) 
<223> FRXA02618 

<400> 447 

cgaaaccaga aacacccagc ggctcctcgt cgaaaagcga atctttgaac tagaagccca 60 

ggcacgttgg ctcgaccgaa ttgaagcatt ggagcagtaa atg aca aac acg cct 115 

Met Thr Asn Thr Pro 
1 5 

ttc ccc ctt gaa ctt caa aac ate tec tgc gec ttc gga gaa ggc cca 163 
Phe Pro Leu Glu Leu Gin Asn He Ser Cys Ala Phe Gly Glu Gly Pro 
10 15 20 

cgc cac gtc tec gcg etc aac aac gtc teg ctg gca gtc aat ccc ggc 211 
Arg His Val Ser Ala Leu Asn Asn Val Ser Leu Ala Val Asn Pro Gly 
25 30 35 

gaa etc gtt gee ate atg ggc ccg tec ggc tea gga aaa tec acc ttg 259 
Glu Leu Val Ala lie Met Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu 
40 45 ~ 50 

etc aac gtc gec ggc etc ctg cag cgc gca acc tct ggc cat gtg ctt 307 
Leu Asn Val Ala Gly Leu Leu Gin Arg Ala Thr Ser Gly His Val Leu 
55 60 65 

ate gac ggt gec age gee tea gac etc aac gee aaa cgc gca get gaa 355 
He Asp Gly Ala Ser Ala Ser Asp Leu Asn Ala Lys Arg Ala Ala Glu 
70 75 80 ~ 85 

acc agg cgt cgc cac ate gga gtt att ttc caa aac tac aac ctg gtc 403 
Thr Arg Arg Arg His He Gly Val He Phe Gin Asn Tyr Asn Leu Val 
90 95 100 
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ccc acc etc acc gtc gga 
Pro Thr Leu Thr Val Gly 
105 

ggc aaa acc gac cgc cag 
Gly Lys Thr Asp Arg Gin 
120 

etc aag ggc tct acg acc 
Leu Lys Gly Ser Thr Thr 
135 



gaa aac ate ggt ctg ccc 
Glu Asn lie Gly Leu Pro 
110 

gca gta gca ate gca etc 
Ala Val Ala He Ala Leu 
125 

get ttt ccc gag aga tct 
Ala Phe Pro Glu Arg Ser 
140 145 



eta gaa etc gac 451 
Leu Glu Leu Asp 
115 

gcg gaa gtc ggc 4 99 

Ala Glu Val Gly 

130 

ctg 538 
Leu 



<210> 448 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 448 

Met Thr Asn Thr Pro Phe Pro Leu Glu Leu Gin Asn He Ser Cys Ala 
15 10 15 

Phe Gly Glu Gly Pro Arg His Val Ser Ala Leu Asn Asn Val Ser Leu 
20 25 30 

Ala Val Asn Pro Gly Glu Leu Val Ala He Met Gly Pro Ser Gly Ser 
35 4 0 4 5 

Gly Lys Ser Thr Leu Leu Asn Val Ala Gly Leu Leu Gin Arg Ala Thr 
50 55 60 

Ser Gly His Val Leu He Asp Gly Ala Ser Ala Ser Asp Leu Asn Ala 
65 70 75 80 

Lys Arg Ala Ala Glu Thr Arg Arg Arg His He Gly Val He Phe Gin 
85 90 95 

Asn Tyr Asn Leu Val Pro Thr Leu Thr Val Gly Glu Asn He Gly Leu 
100 105 " 110 

Pro Leu Glu Leu Asp Gly Lys Thr Asp Arg Gin Ala Val Ala He Ala 
115 120 125 

Leu Ala Glu Val Gly Leu Lys Gly Ser Thr Thr Ala Phe Pro Glu Arg 
130 135 140 

Ser Leu 
145 



<210> 449 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> FRXA02 900 

<400> 449 
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tatgtccttt ggctccggta ccctggcagg agtacctggg ctgtttttct aaaatggcct 60 

gacgttttca agattgaatt taaggaaagc atcgtagttc atg agt aac cct gcc 115 

Met Ser Asn Pro Ala 
1 5 

gcg age aca cct gcc aac aat teg gac gat gtt gcg aag gag aat tgg 163 
Ala Ser Thr Pro Ala Asn Asn Ser Asp Asp Val Ala Lys Glu Asn Trp 
10 15 20 

gac tct tct ttt acg ccg aag act gac att gac tct tec cag cct gtc 211 
Asp Ser Ser Phe Thr Pro Lys Thr Asp lie Asp Ser Ser Gin Pro Val 
25 30 35 

aat aac teg act ggt gaa gcc get gcg cgc gca gtg aac ctg tac aag 259 
Asn Asn Ser Thr Gly Glu Ala Ala Ala Arg Ala Val Asn Leu Tyr Lys 
40 45 50 

gcg tat ggc cag ggt gat ace act gtc ace gcg ttg gat cac gtc aac 307 
Ala Tyr Gly Gin Gly Asp Thr Thr Val Thr Ala Leu Asp His Val Asn 
55 60 65 

gtg gag ttt gag aag aac aag ttc act gcc ate atg ggt cct tct ggc 355 
Val Glu Phe Glu Lys Asn Lys Phe Thr Ala He Met Gly Pro Ser Gly 
70 75 80 85 

teg ggt aag tec acg ttg atg cac tgc atg get ggt ctg gat get gcg 403 
Ser Gly Lys Ser Thr Leu Met His Cys Met Ala Gly Leu Asp Ala Ala 
90 95 100 

act ggt ggt teg gca ttc att ggt gat acg gat ctg teg egg ttg aag 451 
Thr Gly Gly Ser Ala Phe He Gly Asp Thr Asp Leu Ser Arg Leu Lys 
105 110 115 

gac aaa gag atg ace tct ttg cgt cgt gat cgt ttg gga ttc att ttc 499 
Asp Lys Glu Met Thr Ser Leu Arg Arg Asp Arg Leu Gly Phe He Phe 
120 125 130 

cag teg ttc aac ttg gtt cct act ctg acg gcg teg gag aac att acg 547 
Gin Ser Phe Asn Leu Val Pro Thr Leu Thr Ala Ser Glu Asn He Thr 
135 140 145 

ctg cct ace gat ate gcg ggc cgc aag att gat cag teg tgg ttc gat 595 
Leu Pro Thr Asp He Ala Gly Arg Lys He Asp Gin Ser Trp Phe Asp 
150 155 160 165 

gag att ace tct cgt ctg ggt ctg act gag cgc ctt aag cac cgt cct 643 
Glu He Thr Ser Arg Leu Gly Leu Thr Glu Arg Leu Lys His Arg Pro 
170 175 180 

gca gag etc tct ggt ggt cag cag cag cgt gtg gcg tgt get cgt gcg 691 
Ala Glu Leu Ser Gly Gly Gin Gin Gin Arg Val Ala Cys Ala Arg Ala 
185 * 190 195 

ttg gtg tct cgt ccg gag ate att ttc ggc gac gag cca acc ggt aac 739 
Leu Val Ser Arg Pro Glu He He Phe Gly Asp Glu Pro Thr Gly Asn 
200 205 210 

ttg gat teg aac tct tct agg gaa gtg ctg gat ate ctg cgc acc gca 787 
Leu Asp Ser Asn Ser Ser Arg Glu Val Leu Asp lie Leu Arg Thr Ala 
215 220 225 
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gtt gat cag gat gat cag acc gtt gtg ate gtt acc cac gat gec aag 835 
Val Asp Gin Asp Asp Gin Thr Val Val He Val Thr His Asp Ala Lys 
230 " 235 240 245 

gcg gcg tec tat gca gat cgt gtc att ttc ttg gcg gac ggt cgt ate 883 
Ala Ala Ser Tyr Ala Asp Arg Val He Phe Leu Ala Asp Gly Arg He 
250 255 260 

gtg aac cag ttg ttt gat ccc acc ate gag gaa ate ttg gec acg atg 931 
Val Asn Gin Leu Phe Asp Pro Thr He Glu Glu He Leu Ala Thr Met 
265 270 275 

aac gga att gag gat att gee taatgaattc cggttccaca atg 975 
Asn Gly lie Glu Asp He Ala 
280 



<210> 450 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Asn Pro Ala Ala Ser Thr : 
1 5 



Pro Ala Asn Asn Ser Asp Asp Val 
10 * 15 



Ala Lys Glu Asn Trp Asp Ser Ser Phe Thr Pro Lys Thr Asp He Asp 
20 25 30 

Ser Ser Gin Pro Val Asn Asn Ser Thr Gly Glu Ala Ala Ala Arg Ala 
35 40 45 

Val Asn Leu Tyr Lys Ala Tyr Gly Gin Gly Asp Thr Thr Val Thr Ala 
50 55 * 60 

Leu Asp His Val Asn Val Glu Phe Glu Lys Asn Lys Phe Thr Ala He 
65 70 .75 80 

Met Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Met His Cys Met Ala 
85 ^ ~ 90 95 

Gly Leu Asp Ala Ala Thr Gly Gly Ser Ala Phe He Gly Asp Thr Asp 
100 105 110 

Leu Ser Arg Leu Lys Asp Lys Glu Met Thr Ser Leu Arg Arg Asp Arg 
115 * 120 125 

Leu Gly Phe He Phe Gin Ser Phe Asn Leu Val Pro Thr Leu Thr Ala 
i30 135 140 

Ser Glu Asn He Thr Leu Pro Thr Asp He Ala Gly Arg Lys He Asp 
145 150 155 160 

Gin Ser Trp Phe Asp Glu He Thr Ser Arg Leu Gly Leu Thr Glu Arg 
165 170 175 

Leu Lys His Arg Pro Ala Glu Leu Ser Gly Gly Gin Gin Gin Arg Val 
180 185 190 

Ala Cys Ala Arg Ala Leu Val Ser Arg Pro Glu He He Phe Gly Asp 
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195 



200 



205 



Glu Pro Thr Gly Asn Leu Asp Ser Asn Ser Ser Arg Glu Val Leu Asp 
210 215 220 

He Leu Arg Thr Ala Val Asp Gin Asp Asp Gin Thr Val Val He Val 
225 230 235 240 

Thr His Asp Ala Lys Ala Ala Ser Tyr Ala Asp Arg Val lie Phe Leu 
245 250 255 

Ala Asp Gly Arg He Val Asn Gin Leu Phe Asp Pro Thr He Glu Glu 
260 265 270 



He Leu Ala Thr Met Asn Gly He Glu Asp He Ala 

275 . 280 



<210> 451 
<211> 1452 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (1452) 

<223> RXS03212 

<400> 451 

gcc tea ctt aac tgg tea gtc ate gtt cca gee eta gtc att gtc eta 48 

Ala Ser Leu Asn Trp Ser Val He Val Pro Ala Leu Val He Val Leu 
15 10 15 

gcg aca gtg gtg tgg ggt ate gga ttc aaa gat age ttt acc aac ttt 96 
Ala Thr Val Val Trp Gly He Gly Phe Lys Asp Ser Phe Thr Asn Phe 
20 25 30 

get agt tct gcg ttg tea gca gta gtt gac aat etc ggc tgg gcc ttc 144 
Ala Ser Ser Ala Leu Ser Ala Val Val Asp Asn Leu Gly Trp Ala Phe 
35 40 45 

att ttg ttt ggc aca gtc ttt gta ttt ttt ate gtt gtt ate gcc get 192 
He Leu Phe Gly Thr Val Phe Val Phe Phe He Val Val He Ala Ala 
50 55 60 

agt aaa ttc ggc acg att cgc tta ggc cgc att gat gaa gca cca gag 240 
Ser Lys Phe Gly Thr He Arg Leu Gly Arg He Asp Glu Ala Pro Glu 
65 70 ' 75 80 

ttt cgc acg gtg tea tgg att tec atg atg ttt get gca ggt atg ggt 288 
Phe Arg Thr Val Ser Trp He Ser Met Met Phe Ala Ala Gly Met Gly 
85 90 95 

att ggt ttg atg ttc tac gga acc aca gaa cct tta acc ttc tac cgc 336 
He Gly Leu Met Phe Tyr Gly Thr Thr Glu Pro Leu Thr Phe Tyr Arg 
100 105 110 

aat ggt gta cct gga cat gat gaa cac aat gtt ggc gtt get atg tec 384 
Asn Gly Val Pro Gly His Asp Glu His Asn Val Gly Val Ala Met Ser 
115 120 125 
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acg aca atg ttc cac tgg acc ttg cat cca tgg get ate tac gca att 4 32 
Thr Thr Met Phe His Trp Thr Leu His Pro Trp Ala He Tyr Ala He 
130 135 140 

gtg ggc eta gee att gee tat teg acc ttc cga gtg ggc cgt aaa cag 480 
Val Gly Leu Ala He Ala Tyr Ser Thr Phe Arg Val Gly Arg Lys Gin 
145 150 155 ~ 160 

ctt eta age tct gca ttc gtg cca etc att ggt gaa aaa ggt gca gaa 528 
Leu Leu Ser Ser Ala Phe Val Pro Leu He Gly Glu Lys Gly Ala Glu 
165 170 175 

gga tgg ttg ggc aag etc ate gac ate ctg gcg att ate gee acc gta 576 
Gly Trp Leu Gly Lys Leu He Asp He Leu Ala He He Ala Thr Val 
180 185 190 

ttc ggc acg gca tgt tec ctt ggc ctt ggt gee ctg cag att ggt gca 624 
Phe Gly Thr Ala Cys Ser Leu Gly Leu Gly Ala Leu Gin He Gly Ala 
195 200 205 

ggc ctg tec gca gca aac ate att gaa gat cca age gat tgg acc ate 672 
Gly Leu Ser Ala Ala Asn He He Glu Asp Pro Ser Asp Trp Thr He 
210 215 220 

gtt ggc att gtt tct gtt ttg acc ctg gca ttt ate ttc tec get att 720 
Val Gly He Val Ser Val Leu Thr Leu Ala Phe He Phe Ser Ala He 
225 230 235 240 

tct ggt gtg ggc aag gga ate cag tac etc tec aac gee aac atg gtt 768 
Ser Gly Val Gly Lys Gly He Gin Tyr Leu Ser Asn Ala Asn Met Val 
245 250 255 

ctg gca get ctg etc gcg att ttc gtg ttc gtt gtc gga cca acc gtg 816 
Leu Ala Ala Leu Leu Ala He Phe Val Phe Val Val Gly Pro Thr Val 
260 265 270 

teg att ttg aac ctg ctg cca ggt tct att ggc aac tac ctg tec aac 864 
Ser lie Leu Asn Leu Leu Pro Gly Ser He Gly Asn Tyr Leu Ser Asn 
275 280 285 

ttc ttt caa atg gca ggc cgc act gee atg agt gee gac ggc aca gca 912 
Phe Phe Gin Met Ala Gly Arg Thr Ala Met Ser Ala Asp Gly Thr Ala 
290 295 300 

ggt gag tgg eta ggt age tgg acc ate ttc tac tgg gca tgg tgg ate 960 
Gly Glu Trp Leu Gly Ser Trp Thr He Phe Tyr Trp Ala Trp Trp lie 
305 310 315 * 320 

tct tgg tea cca ttc gta gga atg ttc ttg gca cgt att tec cgt ggc 1008 
Ser Trp Ser Pro Phe Val Gly Met Phe Leu Ala Arg He Ser Arg Gly 
325 330 335 

cgc tec ate cgt gag ttc ate ctg ggc gtg ttg etc gtc cca gca ggt 1056 
Arg Ser lie Arg Glu Phe He Leu Gly Val Leu Leu Val Pro Ala Gly 
340 345 . 350 

gtg tec acc gta tgg ttc tec att ttt ggt ggc act gcg att gtc ttc 1104 
Val Ser Thr Val Trp Phe Ser lie Phe Gly Gly Thr Ala He Val Phe 
355 360 365 

gaa caa aat ggg gaa tec att tgg ggt gat ggt gca gca gaa gag cag 1152 
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Glu Gin Asn Gly Glu Ser He Trp Gly Asp Gly Ala Ala Glu Glu Gin 

370 375 380 

ctt ttt gga ttg ctt cat gca ctt cca ggt ggg caa ate atg ggc ate 1200 

Leu Phe Gly Leu Leu His Ala Leu Pro Gly Gly Gin He Met Gly He 

385 390 395 400 

ate gee atg att ttg ctg ggt act ttc ttc. att ace tct get gac tct 1248 

He Ala Met lie Leu Leu Gly Thr Phe Phe He Thr Ser Ala Asp Ser 
405 410 415 

get tec ace gtc atg ggc acc atg agt cag cac ggc cag ctg gaa gee 1296 

Ala Ser Thr Val Met Gly Thr Met Ser Gin His Gly Gin Leu Glu Ala 
420 425 430 

aac aag tgg gtg aca get gee tgg ggt gtt get acc gca get att gga 1344 

Asn Lys Trp Val Thr Ala Ala Trp Gly Val Ala Thr Ala Ala He Gly 

435 440 445 

eta acg eta ttg ctt tct ggt ggt gac aat gee ttg age aac ttg caa 1392 

Leu Thr Leu Leu Leu Ser Gly Gly Asp Asn Ala Leu Ser Asn Leu Gin 

450 455 460 

aac gtc acc ate gtg get gca aca cca ttc ttg ttt gtg gtt att gga 1440 

Asn Val Thr He Val Ala Ala Thr Pro Phe Leu Phe Val Val He Gly 

465 470 475 480 

ttg atg ttt gcg 1452 
Leu Met Phe Ala 



<210> 452 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Ala Ser Leu Asn Trp Ser Val lie Val Pro Ala Leu Val lie Val Leu 
15 10 15 

Ala Thr Val Val Trp Gly lie Gly Phe Lys Asp Ser Phe Thr Asn Phe 
20 25 30 

Ala Ser Ser Ala Leu Ser Ala Val Val Asp Asn Leu Gly Trp Ala Phe 
35 40 45 

lie Leu Phe Gly Thr Val Phe Val Phe Phe lie Val Val He Ala Ala 
50 55 60 

Ser Lys Phe Gly Thr He Arg Leu Gly Arg He Asp Glu Ala Pro Glu 
65 ' 70 75 80 

Phe Arg Thr Val Ser Trp He Ser Met Met Phe Ala Ala Gly Met Gly 
85 r 90 95 

lie Gly Leu Met Phe Tyr Gly Thr Thr Glu Pro Leu Thr Phe Tyr Arg 
100 105 110 

Asn Gly Val Pro Gly His Asp Glu His Asn Val Gly Val Ala Met Ser 
115 120 125 
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Thr Thr Met Phe His Trp Thr Leu His Pro Trp Ala He Tyr Ala He 
130 135 140 

Val Gly Leu Ala He Ala Tyr Ser Thr Phe Arg Val Gly Arg Lys Gin 
145 150 155 160 

Leu Leu Ser Ser Ala Phe Val Pro Leu He Gly Glu Lys Gly Ala Glu 
165 170 175 

Gly Trp Leu Gly Lys Leu He Asp He Leu Ala lie He Ala Thr Val 
180 185 190 

Phe Gly Thr Ala Cys Ser Leu Gly Leu Gly Ala Leu Gin He Gly Ala 
195 200 205 

Gly Leu Ser Ala Ala Asn He He Glu Asp Pro Ser Asp Trp Thr He 
210 215 220 

Val Gly lie Val Ser Val Leu Thr Leu Ala Phe lie Phe Ser Ala lie 
225 230 235 240 

Ser Gly Val Gly Lys Gly He Gin Tyr Leu Ser Asn Ala Asn Met Val 
245 250 255 

Leu Ala Ala Leu Leu Ala lie Phe Val Phe Val Val Gly Pro Thr Val 
260 265 270 

Ser lie Leu Asn Leu Leu Pro Gly Ser He Gly Asn Tyr Leu Ser Asn 
275 280 " 285 

Phe Phe Gin Met Ala Gly Arg Thr Ala Met Ser Ala Asp Gly Thr Ala 
290 295 300 

Gly Glu Trp Leu Gly Ser Trp Thr lie Phe Tyr Trp Ala Trp Trp lie 
305 310 315 ^ 320 

Ser Trp Ser Pro Phe Val Gly Met Phe Leu Ala Arg He Ser Arg Gly 
325 330 335 

Arg Ser lie Arg Glu Phe He Leu Gly Val Leu Leu Val Pro Ala Gly 
340 345 350 

Val Ser Thr Val Trp Phe Ser lie Phe Gly Gly Thr Ala lie Val Phe 
355 360 365 

Glu Gin Asn Gly Glu Ser lie Trp Gly Asp Gly Ala Ala Glu Glu Gin 
37 0 375 380 

Leu Phe Gly Leu Leu His Ala Leu Pro Gly Gly Gin He Met Gly He 
385 390 395 400 

lie Ala Met lie Leu Leu Gly Thr Phe Phe lie Thr Ser Ala Asp Ser 
405 410 415 

Ala Ser Thr Val Met Gly Thr Met Ser Gin His Gly Gin Leu Glu Ala 
420 425 430 

Asn Lys Trp Val Thr Ala Ala Trp Gly Val Ala Thr Ala Ala lie Gly 
435 440 445 
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Leu Thr Leu Leu Leu Ser Gly Gly Asp Asn Ala Leu Ser Asn Leu Gin 
450 455 460 

Asn Val Thr He Val Ala Ala Thr Pro Phe Leu Phe Val Val He Gly 
465 470 475 480 

Leu Met Phe Ala 



<210> 453 

<211> 945 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (945) 
<223> FRXA01591 

<400> 453 

gcc tea ctt aac tgg tea gtc ate gtt cca gee eta gtc att gtc eta 48 

Ala Ser Leu Asn Trp Ser Val He Val Pro Ala Leu Val He Val Leu 
15 10 15 

gcg aca gtg gtg tgg ggt ate gga ttc aaa gat age ttt ace ace ttt 96 
Ala Thr Val Val Trp Gly He Gly Phe Lys Asp Ser Phe Thr Thr Phe 
20 25 30 

get agt tct gcg ttg tea gca gta gtt gac aat etc ggc tgg gcc ttc 14 4 
Ala Ser Ser Ala Leu Ser Ala Val Val Asp Asn Leu Gly Trp Ala Phe 
35 40 45 

att ttg ttt ggc aca gtc ttt gta ttt ttt ate gtt gtt ate gcc get 192 
He Leu Phe Gly Thr Val Phe Val Phe Phe lie Val Val He Ala Ala 
50 55 60 

agt aaa ttc ggc acg att cgc tta ggc cgc att gat gaa gca cca gag 240 
Ser Lys Phe Gly Thr He Arg Leu Gly Arg lie Asp Glu Ala Pro Glu 
65 70 75 80 

ttt cgc acg gtg tea tgg att tec atg atg ttt get gca ggt atg ggt 288 
Phe Arg Thr Val Ser Trp He Ser Met Met Phe Ala Ala Gly Met Gly 
85 90 95 

att ggt ttg atg ttc tac gga acc aca gaa cct tta ace ttc tac cgc 336 
He Gly Leu Met Phe Tyr Gly Thr Thr Glu Pro Leu Thr Phe Tyr Arg 
100 105 110 

aat ggt gta cct gga cat gat gaa cac aat gtt ggc gtt get atg tec 384 
Asn Gly Val Pro Gly His Asp Glu His Asn Val Gly Val Ala Met Ser 
115 120 125 

acg aca atg ttc cac tgg acc ttg cat cca tgg get ate tac gca att 432 
Thr Thr Met Phe His Trp Thr Leu His Pro Trp Ala He Tyr Ala lie 
130 135 " 140 

gtg ggc eta gcc att gcc tat teg acc ttc cga gtg ggc cgt aaa cag 480 
Val Gly Leu Ala He Ala Tyr Ser Thr Phe Arg Val Gly Arg Lys Gin 
145 150 155 160 
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ctt eta age tct gca ttc gtg cca etc att ggt gaa aaa ggt gca gaa 528 
Leu Leu Ser Ser Ala Phe Val Pro Leu He Gly Glu Lys Gly Ala Glu 
165 170 " " 175 

gga tgg ttg ggc aag etc ate gac ate ctg gcg att ate gee ace gta 576 
Gly Trp Leu Gly Lys Leu He Asp He Leu Ala He He Ala Thr Val 
180 185 190 

ttc ggc acg gca tgt tec ctt ggc ctt ggt gee ctg cag att ggt gca 624 
Phe Gly Thr Ala Cys Ser Leu Gly Leu Gly Ala Leu Gin He Gly Ala 
195 200 205 

ggc ctg tec gca gca aac ate att gaa gat cca age gat tgg acc ate 672 
Gly Leu Ser Ala Ala Asn He lie Glu Asp Pro Ser Asp Trp Thr He 
210 215 220 

gtt ggc att gtt tct gtt ttg acc ctg gca ttt ate ttc tec get att 720 
Val Gly He Val Ser Val Leu Thr Leu Ala Phe lie Phe Ser Ala He 
225 230 235 240 

tct ggt gtg ggc aag gga ate cag tac etc tec aac gee aac'atg gtt 768 
Ser Gly Val Gly Lys Gly lie Gin Tyr Leu Ser Asn Ala Asn Met Val 
245 250 255 

ctg gca get ctg etc gcg att ttc gtg ttc gtt gtc gga cca acc gtg 816 
Leu Ala Ala Leu Leu Ala lie Phe Val Phe Val Val Gly Pro Thr Val 
260 265 270 

teg att ttg aac ctg ctg cca ggt tct att gtg aac tac ctg tec aac 864 
Ser He Leu Asn Leu Leu Pro Gly Ser He Val Asn Tyr Leu Ser Asn 
275 280 285 

ttc ttt caa atg gta ggc cgc act gee atg agt gee gac ggc aca cca 912 
Phe Phe Gin Met Val Gly Arg Thr Ala Met Ser Ala Asp Gly Thr Pro 
290 295 300 

ggt gag tgg ctt ggt ggc tgc acc ate ttc tac 945 
Gly Glu Trp Leu Gly Gly Cys Thr He Phe Tyr 
305 310 315 

<210> 454 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Ala Ser Leu Asn Trp Ser Val lie Val Pro Ala Leu Val lie Val Leu 
1 5 10 15 

Ala Thr Val Val Trp Gly lie Gly Phe Lys Asp Ser Phe Thr Thr Phe 
20 25 30 

Ala Ser Ser Ala Leu Ser Ala Val Val Asp Asn Leu Gly Trp Ala Phe 
35 40 45 

lie Leu Phe Gly Thr Val Phe Val Phe Phe lie Val Val lie Ala Ala 
50 55 60 

Ser Lys Phe Gly Thr lie Arg Leu Gly Arg He Asp Glu Ala Pro Glu 
65 70 75 80 
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Phe Arg Thr Val Ser Trp He Ser Met Met Phe Ala Ala Gly Met Gly 
85 90 95 

He Gly Leu Met Phe Tyr Gly Thr Thr Glu Pro Leu Thr Phe Tyr Arg 
100 105 110 

Asn Gly Val Pro Gly His Asp Glu His Asn Val Gly Val Ala Met Ser 
115 120 125 

Thr Thr Met Phe His Trp Thr Leu His Pro Trp Ala He Tyr Ala He 
130 135 140 

Val Gly Leu Ala He Ala Tyr Ser Thr Phe Arg Val Gly Arg Lys Gin 
145 150 155 160 

Leu Leu Ser Ser Ala Phe Val Pro Leu He Gly Glu Lys Gly Ala Glu 
165 170 175 

Gly Trp Leu Gly Lys Leu He Asp He Leu Ala He He Ala Thr Val 
180 185 190 

Phe Gly Thr Ala Cys Ser Leu Gly Leu Gly Ala Leu Gin lie Gly Ala 
195 200 205 

Gly Leu Ser Ala Ala Asn He He Glu Asp Pro Ser Asp Trp Thr He 
210 215 220 

Val Gly He Val Ser Val Leu Thr Leu Ala Phe He Phe Ser Ala He 
225 230 235 240 

Ser Gly Val Gly Lys Gly He Gin Tyr Leu Ser Asn Ala Asn Met Val 
245 250 255 

Leu Ala Ala Leu Leu Ala He Phe Val Phe Val Val Gly Pro Thr Val 
260 265 " 270 

Ser He Leu Asn Leu Leu Pro Gly Ser He Val Asn Tyr Leu Ser Asn 
275 280 285 

Phe Phe Gin Met Val Gly Arg Thr Ala Met Ser Ala Asp Gly Thr Pro 
290 295 300 



Gly Glu Trp Leu Gly Gly Cys Thr He Phe Tyr 
305 310 315 



<210> 455 
<211> 292 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (292) 

<223> RXN00201 

<400> 455 

acgtcgcgga cttcaagtag tcggcgatga aaaagtccgt ttactaaacc ccgatctgtg 60 
ttacgccatc gcgcggctcg ggcacaccga tacctgggca gtg gca gat tgc gga 115 
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Val Ala Asp Cys Gly 
1 " 5 

tta ccc ate cca gaa cac gta gag ate ate gat ttg gca etc gtg ttt 163 
Leu Pro He Pro Glu His Val Glu He He Asp Leu Ala Leu Val Phe 
10 15 20 

ggg ate ccc ace ttt gaa caa gta ctg aat get etc aag ccg gaa gta 211 
Gly He Pro Thr Phe Glu Gin Val Leu Asn Ala Leu Lys Pro Glu Val 
25 30 35 

gtt gtg gaa ggc gcg gtg att gee gaa ggg gca ccc caa cgt ate cgc 259 
Val Val Glu Gly Ala Val He Ala Glu Gly Ala Pro Gin Arg He Arg 
4 0 45 50 

gaa atg gtg gat acg gat gtg gaa gta tgt gcg 292 
Glu Met Val Asp Thr Asp Val Glu Val Cys Ala 
55 60 



<210> 456 
<211> 64 
<212> PRT 

<213> Corynebacterium glutarnicum 
<400> 456 

Val Ala Asp Cys Gly Leu Pro He Pro Glu His Val Glu He He Asp 
1 5 10 - . 15 

Leu Ala Leu Val Phe Gly lie Pro Thr Phe Glu Gin Val Leu Asn Ala 
20 25 30 

Leu Lys Pro Glu Val Val Val Glu Gly Ala Val He Ala Glu Gly Ala 
35 40 45 

Pro Gin Arg He Arg Glu Met Val Asp Thr Asp Val Glu Val Cys Ala 
5 0 55 60 



<210> 457 

<211> 286 

<212> DNA 

<213> Corynebacterium glutarnicum 

<220> 

<221> CDS 

<222> (101) . . (286) 

<223> FRXA00201 

<400> 457 

aegtcgegga cttcaagtag teggegatga aaaagtccgt ttactaaacc ccgatctgtg 60 

ttacgccatc gcgcggctcg ggcacaccga tacctgggca gtg gca gat tgc gga 115 

Val Ala Asp Cys Gly 

1 . * 5 

tta ccc ate cca gaa cac gta gag ate ate gat ttg gca etc gtg ttt 163 

Leu Pro He Pro Glu His Val Glu He He Asp Leu Ala Leu Val Phe 
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10 15 20 



ggg ate ccc acc ttt gaa caa gta ctg aat get etc aag ccg gaa gta 211 

Gly He Pro Thr Phe Glu Gin Val Leu Asn Ala Leu Lys Pro Glu Val 

25 30 * 35 

gtt gtg gaa ggc gcg gtg att gee gaa ggg gca ccc caa cgt ate cgc 259 

Val Val Glu Gly Ala Val He Ala Glu Gly Ala Pro Gin Arg He Arg 

40 45 50 

gaa atg gtg gat acg gat gtg gaa gtt 286 

Glu Met Val Asp Thr Asp Val Glu Val 

55 60 



<210> 458 
<211> 62 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Val Ala Asp Cys Gly Leu Pro He Pro Glu His Val Glu He He Asp 
15 10 15 

Leu Ala Leu Val Phe Gly He Pro Thr Phe Glu Gin Val Leu Asn Ala 
20 25 30 

Leu Lys Pro Glu Val Val Val Glu Gly Ala Val He Ala Glu Gly Ala 
35 40 45 

Pro Gin Arg He Arg Glu Met Val Asp Thr Asp Val Glu Val 
50 55 * 60 



<210> 459 
<211> 849 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXA01221 

<400> 459 

tccagggtgc gatcctggtt ctegtgateg tgttgctgcc gggeggaatt gcttcaatta 60 

aactttccgc gctcaaaaat aaggccagga aggccacctc atg age ctt aaa ate 115 

Met Ser Leu Lys He 
1 ' 5 



acc aac etc aaa 
Thr Asn Leu Lys 



agt ttt cag gtg 
Ser Phe Gin Val 
25 

ggt gca ggt aaa 
Gly Ala Gly Lys 



gtc get ttc 
Val Ala Phe 
10 



acc acc tgc 
Thr Thr Cys 



ggg teg ttc 
Gly Ser Phe 
15 



att gac gcg 
lie Asp Ala 



ate gee gtg aat 
He Ala Val Asn 



gag att 163 
Glu He 
20 

* 211 



ctg ccc ggt cac gtc cac ttc etc ate ggt gee aac 

Leu Pro Gly His Val His Phe Leu He Gly Ala Asn 
30 35 

ate age gga ttg gcg ccg 259 

He Ser Gly Leu Ala Pro 
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40 45 50 

ggg cag gga tea gtg cag ttg gat ggc act gag att ctg gga acc cct 307 
Gly Gin Gly Ser Val Gin Leu Asp Gly Thr Glu He Leu Gly Thr Pro 
55 60 65 

gtg cac cgc att get egg atg ggt gtg ggg cga acg ttt cag acc gec 355 
Val His Arg He Ala Arg Met Gly Val Gly Arg Thr Phe Gin Thr Ala 
7 0 75 80 85 

age gtg ttt gaa gaa ttg tct gtg ttg cag aat ctg gat att gcg tgc 403 
Ser Val Phe Glu Glu Leu Ser Val Leu Gin Asn Leu Asp He Ala Cys 
90 95 100 

ggg att cat cgt ccg ttg egg gcg ctt etc ggg gtg cgt cat egg att 451 
Gly He His Arg Pro Leu Arg Ala Leu Leu Gly Val Arg His Arg lie 
105 110 115 

gat ccc cga att gaa cac gee ctg gag gtc acg ggt ctt get gat ctg 4 99 
Asp Pro Arg He Glu His Ala Leu Glu Val Thr Gly Leu Ala Asp Leu 
120 125 130 

gtg aat get cag gcg gga acc ttg teg cat ggg cag aaa cag tgg ctg 547 
Val Asn Ala Gin Ala Gly Thr Leu Ser His Gly Gin Lys Gin Trp Leu 
135 140 145 

gaa att gca atg ttg ctg gtg cag gat gcg cag gtg etc atg ctg gat 595 
Glu lie Ala Met Leu Leu Val Gin Asp Ala Gin Val Leu Met Leu Asp 
150 155 160 165 

gag ccg gtg gcg ggc atg agt gag gag gag cgt gtc gca acg ggt gag 643 
Glu Pro Val Ala Gly Met Ser Glu Glu Glu Arg Val Ala Thr Gly Glu 
170 175 180 

ctt ttg cag agg gtt gcg egg gga egg gtg gtg ttg gtg gtg gag cac 691 
Leu Leu Gin Arg Val Ala Arg Gly Arg Val Val Leu Val Val Glu His 
185 190 195 

gat atg gag ttc atg cgt cgt ttt gec act cgc gtc act gtg atg aat 739 
Asp Met Glu Phe Met Arg Arg Phe Ala Thr Arg Val Thr Val Met Asn 
200 205 210 

cgc ggc acg ate ttg tgt gag ggg teg gtc gat gag att cag gcg aat 787 
Arg Gly Thr lie Leu Cys Glu Gly Ser Val Asp Glu lie Gin Ala Asn 
215 220 225 

ccg gat gtg cag tec att tat tta ggt acg gca ggg aag tgagttagtc 836 

Pro Asp Val Gin Ser He Tyr Leu Gly Thr Ala Gly Lys 
230 235 240 

atgttggaaa tea 849 



<210> 460 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Ser Leu Lys He Thr Asn Leu Lys Val Ala Phe Gly Ser Phe lie 
15 10 15 
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Ala Val Asn Glu lie Ser Phe Gin Val Leu Pro Gly His Val His Phe 
20 25 30 

Leu He Gly Ala Asn Gly Ala Gly Lys Thr Thr Cys He Asp Ala He 
35 40 * 45 

Ser Gly Leu Ala Pro Gly Gin Gly Ser Val Gin Leu Asp Gly Thr Glu 
50 55 60 

He Leu Gly Thr Pro Val His Arg He Ala Arg Met Gly Val Gly Arg 
65 7 0 75 80 

Thr Phe Gin Thr Ala Ser Val Phe Glu Glu Leu Ser Val Leu Gin Asn 
85 90 95 

Leu Asp He Ala Cys Gly He His Arg Pro Leu Arg Ala Leu Leu Gly 
100 105 110 

Val Arg His Arg He Asp Pro Arg He Glu His Ala Leu Glu Val Thr 
115 120 125 

Gly Leu Ala Asp Leu Val Asn Ala Gin Ala Gly Thr Leu Ser His Gly 
130 135 140 

Gin Lys Gin Trp Leu Glu He Ala Met Leu Leu Val Gin Asp Ala Gin 
145 150 155 160 

Val Leu Met Leu Asp Glu Pro Val Ala Gly Met Ser Glu Glu Glu Arg 
165 170 175 

Val Ala Thr Gly Glu Leu Leu Gin Arg Val Ala Arg Gly Arg Val Val 
180 185 190 

Leu Val Val Glu His Asp Met Glu Phe Met Arg Arg Phe Ala Thr Arg 
195 200 205 

Val Thr Val Met Asn Arg Gly Thr He Leu Cys Glu Gly Ser Val Asp 
210 215 220 

Glu He Gin Ala Asn Pro Asp Val Gin Ser He Tyr Leu Gly Thr Ala 
225 230 235 * 240 

Gly Lys 



<210> 461 
<211> 822 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (799) 
<223> RXA01222 

<400> 461 

aatcgcggca cgatcttgtg tgaggggtcg gtcgatgaga ttcaggcgaa tccggatgtg 60 
cagtccattt atttaggtac ggcagggaag tgagttagtc atg ttg gaa ate act 115 
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Met Leu Glu He Thr 
1 5 

aat ttg tgt gca ggt tat ggc cgc acg cag gta ctt cat tct ctt tea 163 
Asn Leu Cys Ala Gly Tyr Gly Arg Thr Gin Val Leu His Ser Leu Ser 
10 15 20 

ate tec acg age age aac ggc ate ctg teg ate etc ggc cac aat ggc 211 
He Ser Thr Ser Ser Asn Gly He Leu Ser He Leu Gly His Asn Gly 
25 30 " 35 

get ggt aaa tec acc ttg ctg cga acc gcg gtg ggg ttg att aag ccg 259 
Ala Gly Lys Ser Thr Leu Leu Arg Thr Ala Val Gly Leu lie Lys Pro 
40 45 50 

act tec gga gag gtc aaa ctt ttc ggc cag gat gtc acc teg ttg tec 307 
Thr Ser Gly Glu Val Lys Leu Phe Gly Gin Asp Val Thr Ser Leu Ser 
55 60 65 

acg cat gag cga gta aag cgc gga atg get tat gtg ccg cag ggc cag 355 
Thr His Glu Arg Val Lys Arg Gly Met Ala Tyr Val Pro Gin Gly Gin 
70 75 80 85 

cag tct ttt acg cag ctt agt tgc atg gaa aat ttg cag gtg gta gcg 403 
Gin Ser Phe Thr Gin Leu Ser Cys Met Glu Asn Leu Gin Val Val Ala 
90 95 100 

gat ctg cag gga cgt gtg ggc aag gca cgc ate gcg gag gcg ctt gat 4 51 
Asp Leu Gin Gly Arg Val Gly Lys Ala Arg He Ala Glu Ala Leu Asp 
105 110 * 115 

cgc ttt ccg gcg ctg acc cag gtg ctg gac cgc caa gee ggc ctg ttg 4 99 
Arg Phe Pro Ala Leu Thr Gin Val Leu Asp Arg Gin Ala Gly Leu Leu 
120 125 130 

teg ggt ggt cag cgt cag cag ctt gec ate gee cgc gcg ctg ate acg 547 
Ser Gly Gly Gin Arg Gin Gin Leu Ala He Ala Arg Ala Leu He Thr 
135 140 145 

gcg cca aag ctt ttg ctt etc gac gaa ccc acc gag ggt att cag cct 595 
Ala Pro Lys Leu Leu Leu Leu Asp Glu Pro Thr Glu Gly He Gin Pro 
150 155 160 165 

teg gtg gtt get gaa att cag cag acc ate ate gat ttg get aag gac 643 
Ser Val Val Ala Glu He Gin Gin Thr He He Asp Leu Ala Lys Asp 
170 175 180 

ggc atg age att gtc ctg gtg gag caa aac att ggt ttt gca ttg gat 691 
Gly Met Ser He Val Leu Val Glu Gin Asn lie Gly Phe Ala Leu Asp 
185 190 195 

get gca aca age tac gec att gtg gcg cgt ggt cag gtc gtg gaa teg 739 
Ala Ala Thr Ser Tyr Ala He Val Ala Arg Gly Gin Val Val Glu Ser 
200 205 210 

gga caa ggc get gaa acc acc gca gag aag cag act aaa gtg egg gaa 787 
Gly Gin Gly Ala Glu Thr Thr Ala Glu Lys Gin Thr Lys Val Arg Glu 
215 220 225 

tct eta gca ate tageggctgt ggatagcgtt ttg 822 
Ser Leu Ala lie 
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230 



<210> 462 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Leu Glu lie Thr Asn Leu Cys Ala Gly Tyr Gly Arg Thr Gin Val 
15 10 15 

Leu His Ser Leu Ser He Ser Thr Ser Ser Asn Gly He Leu Ser He 
20 25 30 

Leu Gly His Asn Gly Ala Gly Lys Ser Thr Leu Leu Arg Thr Ala Val 
35 " 40 45 

Gly Leu He Lys Pro Thr Ser Gly Glu Val Lys Leu Phe Gly Gin Asp 
50 55 60 

Val Thr Ser Leu Ser Thr His Glu Arg Val Lys Arg Gly Met Ala Tyr 
65 70 75 80 

Val Pro Gin Gly Gin Gin Ser Phe Thr Gin Leu Ser Cys Met Glu Asn 
85 90 95 

Leu Gin Val Val Ala Asp Leu Gin Gly Arg Val Gly Lys Ala Arg He 
100 105 110 

Ala Glu Ala Leu Asp Arg Phe Pro Ala Leu Thr Gin Val Leu Asp Arg 
115 120 125 

Gin Ala Gly Leu Leu Ser Gly Gly Gin Arg Gin Gin Leu Ala He Ala 
130 135 140 

Arg Ala Leu He Thr Ala Pro Lys Leu Leu Leu Leu Asp Glu Pro Thr 
145 150 155 160 

Glu Gly lie Gin Pro Ser Val Val Ala Glu He Gin Gin Thr He lie 
165 170 175 

Asp Leu Ala Lys Asp Gly Met Ser He Val Leu Val Glu Gin Asn lie 
180 185 190 

Gly Phe Ala Leu Asp Ala Ala Thr Ser Tyr Ala lie Val Ala Arg Gly 
195 200 205 

Gin Val Val Glu Ser Gly Gin Gly Ala Glu Thr Thr Ala Glu Lys Gin 
210 215 220 

Thr Lys Val Arg Glu Ser Leu Ala He 
225 230 



<210> 463 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (982) 

<223> RXA01219 

<400> 463 

caccatttgg gaaaccgatt ccccagttga tccggaccca tacttgtctt cctatgactg 60 

ggccaagacc accgctgcga cttcctaaga gataaaaatc atg gac att tta etc 115 

Met Asp lie Leu Leu 
1 5 

aat cag etc gta gee ggg ctt tea gtt gga teg gtc ctt eta ttg gtc 163 
Asn Gin Leu Val Ala Gly Leu Ser Val Gly Ser Val Leu Leu Leu Val 
10 15 . 20 

gca gtg gga ttg tea ctg ace ttt gga cag atg ggc gtt att aat atg 211 
Ala Val Gly Leu Ser Leu Thr Phe Gly Gin Met Gly Val He Asn Met 
25 30 ' 35 

gcg cac gga gag ttc ate atg gtc ggc gca tac ace gca tat gtg gtg 259 
Ala His Gly Glu Phe He Met Val Gly Ala Tyr Thr Ala Tyr Val Val 
40 45 50 

cag ctg gtc gtc ggt tct gee ggt tta tec eta ctg ate age att ccg 307 
Gin Leu Val Val Gly Ser Ala Gly Leu Ser Leu Leu He Ser He Pro 
55 60 65 

ctg gee ttt att ate ggt ggg ctt ttc gga gtt etc etc gaa caa ttc 355 
Leu Ala Phe He He Gly Gly Leu Phe Gly Val Leu Leu Glu Gin Phe 
70 75 80 85 

ctg ctg aag tat ctt tat cac agg cca eta gac acg ctg ctg gee aca 4 03 
Leu Leu Lys Tyr Leu Tyr His Arg Pro Leu Asp Thr Leu Leu Ala Thr 
90 95 100 

ttc ggt gtc ggt ttg ate ctt cag cag ctg gee cga aac att ttc gga 451 
Phe Gly Val Gly Leu He Leu Gin Gin Leu Ala Arg Asn He Phe Gly 
105 no us 

get ccc gca gtg gat gtc agg gca ccg gaa ttt etc cgc gga aac gtc 4 99 
Ala Pro Ala Val Asp Val Arg Ala Pro Glu Phe Leu Arg Gly Asn Val 
120 125 130 

gaa gtt eta ggc gtc ttg gtg ccg ace gcg cga eta ttc ate ctg gcg 547 
Glu Val Leu Gly Val Leu Val Pro Thr Ala Arg Leu Phe He Leu Ala 
135 140 145 

ctg gee ate gca tea gtg act gca eta get gtg ttc eta aat cgc act 595 
Leu Ala He Ala Ser Val Thr Ala Leu Ala Val Phe Leu Asn Arg Thr 
15 0 155 160 165 

gee tgg ggc cga cgc ate cgc gec gtg gtt ctg aac cgc gac etc gcg 64 3 
Ala Trp Gly Arg Arg He Arg Ala Val Val Leu Asn Arg Asp Leu Ala 
1^0 175 180 

gaa ace gca ggt att gat ace cga get act gac cga atg acg ttc ttt 691 
Glu Thr Ala Gly He Asp Thr Arg Ala Thr Asp Arg Met Thr Phe Phe 
185 190 195 

gtg ggc tec ggt ctt gee gga ate gee ggg gta get ate aca ttg att 739 
Val Gly Ser Gly Leu Ala Gly He Ala Gly Val Ala He Thr Leu He 
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200 205 210 

ggc gcg acc ggc ccc acc ate ggt cag aac tac ate gtg gat gec ttc 787 
Gly Ala Thr Gly Pro Thr lie Gly Gin Asn Tyr He Val Asp Ala Phe 
215 220 225 

ctt gtt gtt gec gec ggt ggc ate ggc egg gtg aag ggc get gtg ate 835 
Leu Val Val Ala Ala Gly Gly He Gly Arg Val Lys Gly Ala Val He 
230 235 240 245 

atg get ttc gtg ctg gga att act caa gca ttc gtg gaa tat acg aca 883 
Met Ala Phe Val Leu Gly He Thr Gin Ala Phe Val Glu Tyr Thr Thr 
250 * 255 260 

ggt gcg age ate gcg aag ttc ate gta etc ate get gtt gtt gec ttc 931 
Gly Ala Ser He Ala Lys Phe He Val Leu He Ala Val Val Ala Phe 
265 270 275 

ctg cag ttt agg cct caa gga etc ttc caa acc caa act agg age etc 979 
Leu Gin Phe Arg Pro Gin Gly Leu Phe Gin Thr Gin Thr Arg Ser Leu 
280 285 290 

gta tgagcactca actcaagctg aag 1005 
Val 



<210> 464 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Asp He Leu Leu Asn Gin Leu Val Ala Gly Leu Ser. Val Gly Ser 
15 10 15 

Val Leu Leu Leu Val Ala Val Gly Leu Ser Leu Thr Phe Gly Gin Met 
20 " 25 30 

Gly Val He Asn Met Ala His Gly Glu Phe He Met Val Gly Ala Tyr 
35 40 45 

Thr Ala Tyr Val Val Gin Leu Val Val Gly Ser Ala Gly Leu Ser Leu 
50 55 60 

Leu He Ser He Pro Leu Ala Phe He He Gly Gly Leu Phe Gly Val 
65 70 75 80 

Leu Leu Glu Gin Phe Leu Leu Lys Tyr Leu Tyr His Arg Pro Leu Asp 
85 90 95 

Thr Leu Leu Ala Thr Phe Gly Val Gly Leu lie Leu Gin Gin Leu Ala 
100 105 110 

Arg Asn He Phe Gly Ala Pro Ala Val Asp Val Arg Ala Pro Glu Phe 
115 * 120 125 

Leu Arg Gly Asn Val Glu Val Leu Gly Val Leu Val Pro Thr Ala Arg 
130 135 140 

Leu Phe He Leu Ala Leu Ala He Ala Ser Val Thr Ala Leu Ala Val 
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145 150 155 160 

Phe Leu Asn Arg Thr Ala Trp Gly Arg Arg lie Arg Ala Val Val Leu 
165 170 175 

Asn Arg Asp Leu Ala Glu Thr Ala Gly He Asp Thr Arg Ala Thr Asp 
180 185 190 

Arg Met Thr Phe Phe Val Gly Ser Gly Leu Ala Gly He Ala Gly Val 
195 200 205 

Ala He Thr Leu He Gly Ala Thr Gly Pro Thr He Gly Gin Asn Tyr 
210 215 220 

He Val Asp Ala Phe Leu Val Val Ala Ala Gly Gly He Gly Arg Val 
225 230 235 240 

Lys Gly Ala Val He Met Ala Phe Val Leu Gly He Thr Gin Ala Phe 
245 250 255 

Val Glu Tyr Thr Thr Gly Ala Ser He Ala Lys Phe He Val Leu He 
260 265 270 

Ala Val Val Ala Phe Leu Gin Phe Arg Pro Gin Gly Leu Phe Gin Thr 
275 280 285 

Gin Thr Arg Ser Leu Val 
2 90 



<210> 465 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1177) 

<223> RXA01220 

<400> 465 

caggtgcgag catcgcgaag ttcatcgtac tcatcgctgt tgttgccttc ctgcagttta 60 

ggcctcaagg actcttccaa acccaaacta ggagcctcgt atg age act caa etc 115 

Met Ser Thr Gin Leu 
1 5 

aag ctg aag aag ccc gca aag aag aaa act acg ccg aaa ctt age gtc 163 
Lys Leu Lys Lys Pro Ala Lys Lys Lys Thr Thr Pro Lys Leu Ser Val 
10 15 ** 20 

gta aat get ccc acg ctg cgc act gcg gcg ttg ggc ctg gee gcg etc 211 
Val Asn Ala Pro Thr Leu Arg Thr Ala Ala Leu Gly Leu Ala Ala Leu 
25 30 "* 35 

get gcg gta ttg ctg tgc gee ccg etc ttt tta tec aca ttc cag ctg 259 
Ala Ala Val Leu Leu Cys Ala Pro Leu Phe Leu Ser Thr Phe Gin Leu 
40 45 50 

acg ttg atg teg cgc ttg gtg tgt tat gcg ate gtc gca gtc ggc ate 307 
Thr Leu Met Ser Arg Leu Val Cys Tyr Ala He Val Ala Val Gly He 
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55 

ggg ctg gcg tgg 
Gly Leu Ala Trp 
70 

ttc ttt gga ate 
Phe Phe Gly He 



gat teg cag att 
Asp Ser Gin He 
105 

gec aac ccg gca 
Ala Asn Pro Ala 
120 

gtg get ttt gtg 
Val Ala Phe Val 
135 

gee tac ttt gec 
Ala Tyr Phe Ala 
150 

ttg ctg gtc gga 
Leu Leu Val Gly 



gga ttt cga teg 
Gly Phe Arg Ser 
185 

ate atg ttt tac 
He Met Phe Tyr 
200 

ate tea tat tgg 
He Ser Tyr Trp 
215 

ace aga gat gca 
Thr Arg Asp Ala 
230 

ttg ate aaa acc 
Leu He Lys Thr 



gee gga gcg ctg 
Ala Gly Ala Leu 
265 

ate ggc gtg gtg 
He Gly Val Val 
280 

ggc agg gca tec 
Gly Arg Ala Ser 
295 



60 

ggc aga ggc 
Gly Arg Gly 
75 

ggc gcg tac 
Gly Ala Tyr 
90 

ttt ggg acc 
Phe Gly Thr 



gtc gca etc 
Val Ala Leu 



etc ggc ttc 
Leu Gly Phe 
14 0 

ate gtg aac 
He Val Asn 
155 

caa caa gat 
Gin Gin Asp 
170 

ttc atg ggt 
Phe Met Gly 



ttc acc gca 
Phe Thr Ala 



etc atg cgc 
Leu Met Arg 
220 

gaa gaa cgc 
Glu Glu Arg 
235 

gec gca tat 
Ala Ala Tyr 
250 

ttc gtg ccg 
Phe Val Pro 



cca tea ate 
Pro Ser He 



eta ttc ggt 
Leu Phe Gly 
300 



ggc atg etc acg 
Gly Met Leu Thr 
80 

ate atg gee atg 
He Met Ala Met 
95 

aca gtt ccg caa 
Thr Val Pro Gin 
110 

ate gca gtt gtg 
He Ala Val Val 
125 

tec att ttc aaa 
Ser He Phe Lys 



caa gcg etc gec 
Gin Ala Leu Ala 
160 

tec ctt gga ggt 
Ser Leu Gly Gly 
175 

ttt gec gtc tac 
Phe Ala Val Tyr 
190 

gtg gga gtt etc 
Val Gly Val Leu 
205 

age cgc tat gga 
Ser Arg Tyr Gly 



gtc cga ttc etc 
Val Arg Phe Leu 
240 

gtc att get gcg 
Val He Ala Ala 
255 

ate gtg ggc ate 
He Val Gly He 
270 

gtg ttc gtg ate 
Val Phe Val He 
285 

ccc gta gtt ggc 
Pro Val Val Gly 



65 

ctg ggg caa 
Leu Gly Gin 



cac atg ctg 
His Met Leu 



tgg tgg tec 
Trp Trp Ser 
115 

gcg ctt ccc 
Ala Leu Pro 
130 

cga cgc ate 
Arg Arg He 
145 

gca get gtt 
Ala Ala Val 



tec aat ggt 
Ser Asn Gly 



gac ccc ate 
Asp Pro He 
195 

ttg get ttg 
Leu Ala Leu 
210 

gaa ctg etc 
Glu Leu Leu 
225 

gga tat gat 
Gly Tyr Asp 



atg att gee 
Met He Ala 



att tea ccc 
He Ser Pro 
275 

gec gtc gee 
Ala Val Ala 
290 

gcg ctg gtg 
Ala Leu Val 
305 



ggc gtg 355 
Gly Val 
85 

tac age 403 

Tyr Ser 

100 

att ttt 451 
He Phe 



ggc ate 499 
Gly He 



aaa ggc 547 
Lys Gly 



gtg gtg 595 
Val Val 
165 

ctt tec 643 

Leu Ser 

180 

aac cgc 691 
Asn Arg 



gtg get 739 
Val Ala 



gtg gec 787 
Val Ala 



ccc gca 835 
Pro Ala 
245 

gga ate 883 

Gly He 

260 

gca gaa 931 
Ala Glu 



get ggt 97 9 
Ala Gly 



ctg ggc 1027 
Leu Gly 
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tgg gtg gaa tec aca ctt get caa act ttc ccc age atg tgg tec tat 1075 
Trp Val Glu Ser Thr Leu Ala Gin Thr Phe Pro Ser Met Trp Ser Tyr 
310 315 320 325 

ttc cag ggt gcg ate ctg gtt etc gtg ate gtg ttg ctg ccg ggc gga 1123 
Phe Gin Gly Ala He Leu Val Leu Val He Val Leu Leu Pro Gly Gly 
330 335 340 

att get tea att aaa ctt tec gcg etc aaa aat aag gee agg aag gee 1171 
He Ala Ser He Lys Leu Ser Ala Leu Lys Asn Lys Ala Arg Lys Ala 
345 ' 350 355 

acc tea tgagccttaa aatcaccaac etc 1200 
Thr Ser 



<210> 466 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Met Ser Thr Gin Leu Lys Leu Lys Lys Pro Ala Lys Lys Lys Thr Thr 
1 5 10 15 

Pro Lys Leu Ser Val Val Asn Ala Pro Thr Leu Arg Thr Ala Ala Leu 
20 25 30 

Gly Leu Ala Ala Leu Ala Ala Val Leu Leu Cys Ala Pro Leu Phe Leu 
35 40 45 

Ser Thr Phe Gin Leu Thr Leu Met Ser Arg Leu Val Cys Tyr Ala He 
50 55 60 

Val Ala Val Gly He Gly Leu Ala Trp Gly Arg Gly Gly Met Leu Thr 
65 70 75 80 

Leu Gly Gin Gly Val Phe Phe Gly He Gly Ala Tyr He Met Ala Met 
85 90 95 

His Met Leu Tyr Ser Asp Ser Gin He Phe Gly Thr Thr Val Pro Gin 
100 * 105 110 

Trp Trp Ser lie Phe Ala Asn Pro Ala Val Ala Leu He Ala Val Val 
115 120 125 

Ala Leu Pro Gly He Val Ala Phe Val Leu Gly Phe Ser He Phe Lys 
130 135 140 

Arg Arg He Lys Gly Ala Tyr Phe Ala He Val Asn Gin Ala Leu Ala 
145 150 155 160 

Ala Ala Val Val Val Leu Leu Val Gly Gin Gin Asp Ser Leu Gly Gly 
165 170 175 

Ser Asn Gly Leu Ser Gly Phe Arg Ser Phe Met Gly Phe Ala Val Tyr 
180 185 190 

Asp Pro He Asn Arg He Met Phe Tyr Phe Thr Ala Val Gly Val Leu 
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195 200 205 

Leu Ala Leu Val Ala He Ser Tyr Trp Leu Met Arg Ser Arg Tyr Gly 
210 215 220 

Glu Leu Leu Val Ala Thr Arg Asp Ala Glu Glu Arg Val Arg Phe Leu 
225 230 235 " 240 

Gly Tyr Asp Pro Ala Leu He Lys Thr Ala Ala Tyr Val He Ala Ala 
245 250 255 

Met He Ala Gly lie Ala Gly Ala Leu Phe Val Pro He Val Gly lie 
260 265 270 

He Ser Pro Ala Glu He Gly Val Val Pro Ser lie Val Phe Val lie 
275 280 285 

Ala Val Ala Ala Gly Gly Arg Ala Ser Leu Phe Gly Pro Val Val Gly 
290 295 300 

Ala Leu Val Leu Gly Trp Val Glu Ser Thr Leu Ala Gin Thr Phe Pro 
305 310 315 320 

Ser Met Trp Ser Tyr Phe Gin Gly Ala lie Leu Val Leu Val lie Val 
325 330 335 

Leu Leu Pro Gly Gly He Ala Ser lie Lys Leu Ser Ala Leu Lys Asn 
340 34 5 350 

Lys Ala Arg Lys Ala Thr Ser 
355 



<210> 467 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXA00091 

<400> 467 

tcatgaacca cgtgttccgc gcacaaggcg tcgtgtccat cattattgag atggtcggcg 60 



gtaccgtctt cctcatcgtc atcctcagaa agggcagact gtg att acg tta act 

Val lie Thr Leu Thr 
1 5 



115 



aat gtc cgc aag gaa tac tec age gac gtt gec ate ggc ccc gtc aac 
Asn Val Arg Lys Glu Tyr Ser Ser Asp Val Ala lie Gly Pro Val Asn 
10 15 20 



163 



ctt gag ate cca gee ggc ggc ate ace gcg ttg gtc ggc cca aac ggt 
Leu Glu He Pro Ala Gly Gly He Thr Ala Leu Val Gly Pro Asn Gly 
25 30 35 



211 



gca ggc aag tea aca ctg etc acc atg ate ggt cga etc etc ggc ate 
Ala Gly Lys Ser Thr Leu Leu Thr Met lie Gly Arg Leu Leu Gly lie 
40 45 50 



259 
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gat gaa ggc aac ate acc gta gec tec tac gat gtc acc tea acc gca 307 

Asp Glu Gly Asn He Thr Val Ala Ser Tyr Asp Val Thr Ser Thr Ala 
55 60 65 

tec aaa gat ctg gec aag ate ate tec ate ctg cgc cag gaa aac cac 355 

Ser Lys Asp Leu Ala Lys He He Ser He Leu Arg Gin Glu Asn His 

70 75 80 85 

ttt gtt acc aag ctg acc gtg cgc cag etc gta ggt ttc gga cgc ttc 403' 

Phe Val Thr Lys Leu Thr Val Arg Gin Leu Val Gly Phe Gly Arg Phe 
90 95 ' 100 

cca tat age aag ggc egg ctg acg gaa gaa gac gag gga ate ate tec 451 

Pro Tyr Ser Lys Gly Arg Leu Thr Glu Glu Asp Glu Gly lie He Ser 
105 110 " 115 

cgc tac ate gac ttc ttc aat etc acc gaa etc gaa gac cgc tac etc 4 99 

Arg Tyr He Asp Phe Phe Asn Leu Thr Glu Leu Glu Asp Arg Tyr Leu 
120 125 130 

gac cag ctt tec ggc ggc cag cgc cag cgc gee tat gtc gee atg gtg 547 

Asp Gin Leu Ser Gly Gly Gin Arg Gin Arg Ala Tyr Val Ala Met Val 
135 140 145 

ctg tgc caa gag acg gac tac gtg ctt etc gac gaa ccc etc aac aat 595 

Leu Cys Gin Glu Thr Asp Tyr Val Leu Leu Asp Glu Pro Leu Asn Asn 

150 155 160 165 

ctt gat ate gca cac teg gtg gaa atg atg aaa cac etc gag aat get 643 

Leu Asp He Ala His Ser Val Glu Met Met Lys His Leu Glu Asn Ala 
170 175 180 

gca gec caa ttt ggc cgc acc ate ate gtg gtt ctt cac gac ate aac . 691 

Ala Ala Gin Phe Gly Arg Thr He He Val Val Leu His Asp He Asn 
185 190 195 

ttc gee gcg cgc tac gee gat tac ate gtg gec gta aag cac gga atg 739 

Phe Ala Ala Arg Tyr Ala Asp Tyr He Val Ala Val Lys His Gly Met 
200 205 210 

ate gaa aaa gag gga aca cct gaa cag ate atg aaa aac gag ate ctt 787 

He Glu Lys Glu Gly Thr Pro Glu Gin lie Met Lys Asn Glu lie Leu 
215 220 225 

tea gaa ate ttc aat aca gag ate gaa gtt att gaa gga cca cac ggc 835 

Ser Glu He Phe Asn Thr Glu lie Glu Val lie Glu Gly Pro His Gly 

230 235 . 240 245 

aag att get tgc tac cac taaatgaaga gaaataagee gac 876 

Lys lie Ala Cys Tyr His 
250 



<210> 468 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 468 

Val He Thr Leu Thr Asn Val Arg Lys Glu Tyr Ser Ser Asp Val Ala 
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10 



15 



lie Gly Pro Val Asn Leu Glu He Pro Ala Gly Gly He Thr Ala Leu 
20 25 30 

Val Gly Pro Asn Gly Ala Gly Lys Ser Thr Leu Leu Thr Met He Gly 
35 4 0 4 5 

Arg Leu Leu Gly He Asp Glu Gly Asn lie Thr Val Ala Ser Tyr Asp 
50 55 60 

Val Thr Ser Thr Ala Ser Lys Asp Leu Ala Lys He He Ser lie Leu 
65 70 75 80 

Arg Gin Glu Asn His Phe Val Thr Lys Leu Thr Val Arg Gin Leu Val 
85 90 95 

Gly Phe Gly Arg Phe Pro Tyr Ser Lys Gly Arg Leu Thr Glu Glu Asp 
100 105 110 

Glu Gly He He Ser Arg Tyr He Asp Phe Phe Asn Leu Thr Glu Leu 
115 120 125 

Glu Asp Arg Tyr Leu Asp Gin Leu Ser Gly Gly Gin Arg Gin Arg Ala 
130 135 140 

Tyr Val Ala Met Val Leu Cys Gin Glu Thr Asp Tyr Val Leu Leu Asp 
145 150 155 160 

Glu Pro Leu Asn Asn Leu Asp lie Ala His Ser Val Glu Met Met Lys 
^ 165 170 175 

His Leu Glu Asn Ala Ala Ala Gin Phe Gly Arg Thr He lie Val Val 
180 185 190 

Leu His Asp lie Asn Phe Ala Ala Arg Tyr Ala Asp Tyr He Val Ala 
195 200 205 

Val Lys His Gly Met He Glu Lys Glu Gly Thr Pro Glu Gin He Met 
210 215 220 

Lys Asn Glu He Leu Ser Glu lie Phe Asn Thr Glu He Glu Val lie 
225 230 235 240 



Glu Gly Pro His Gly Lys lie Ala Cys Tyr His 
245 " 250 



<210> 469 

<211> 692 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (79) . . (669) 

<223> RXA00228 

<400> 469 

ccgcatggca tccgccgaaa gaattcccct ccggaggaat ggcacgcctc atgggagaac 60 
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gcatcggcaa aaactgacatg cgc gac etc cgc tec atg ate ggc gtc age 111 

Met Arg Asp Leu Arg Ser Met He Gly Val Ser 

15 10 

tec tec gca tta ggc aac cga ate ccc tec gaa gaa aaa gtc tct gac 159 

Ser Ser Ala Leu Gly Asn Arg He Pro Ser Glu Glu Lys Val Ser Asp 
15 20 25 

eta gtc ate tec gca ggc tac gca ate etc ggc cgc tgg cgc gaa gac 207 

Leu Val He Ser Ala Gly Tyr Ala He Leu Gly Arg Trp Arg Glu Asp 
30 35 40 

tac gac gaa atg gac ttc gga caa gee ace gaa ate etc gaa caa gtc 255 

Tyr Asp Glu Met Asp Phe Gly Gin Ala Thr Glu lie Leu Glu Gin Val 
45 50 55 

gga gee atg cac eta gec gac cgc ace tgg gga ace etc tec gaa ggc 303 

Gly Ala Met His Leu Ala Asp Arg Thr Trp Gly Thr Leu Ser Glu Gly 

60 65 70 75 

gaa cgc aaa cga gtc ctg gtc gca cgc gca etc atg ace aac ccg gaa 351 

Glu Arg Lys Arg Val Leu Val Ala Arg Ala Leu Met Thr Asn Pro Glu 

80 85 90 

etc etc ate ctt gac gaa cca ace gca gga atg gac etc ggc gga cgc 399 

Leu Leu He Leu Asp Glu Pro Thr Ala Gly Met Asp Leu Gly Gly Arg 
95 100 105 

gaa gac etc gtc ggc tac etc gga gaa etc gee atg gac cca gac gca 447 

Glu Asp Leu Val Gly Tyr Leu Gly Glu Leu Ala Met Asp Pro Asp Ala 
110 115 120 

cct gee ate gtc atg ate ace cac cac gtc gaa gaa ate ccc gee gga 4 95 

Pro Ala lie Val Met lie Thr His His Val Glu Glu lie Pro Ala Gly 
125 130 135 

ttc ace cac gca atg etc etc gac gaa ggt gaa ate gta gee caa ggc 543 

Phe Thr His Ala Met Leu Leu Asp Glu Gly Glu He Val Ala Gin Gly 

140 145 150 155 

ctg ate aac acc gtc atg aca aac gag aac eta tec aaa gca ttc cac 591 

Leu He Asn Thr Val Met Thr Asn Glu Asn Leu Ser Lys Ala Phe His 

160 165 " 170 

cag cca ate caa gta gac cgc ate ggg gaa cgc tac ttt gee cgc cgt 639 

Gin Pro lie Gin Val Asp Arg lie Gly Glu Arg Tyr Phe Ala Arg Arg 
175 180 185 

gtg aga acc gec agg agt cat agg get cag taggtttttt ggagttgtgg 689 
Val Arg Thr Ala Arg Ser His Arg Ala Gin 
190 195 

gee 692 



<210> 470 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 
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Met Arg Asp Leu Arg Ser Met He Gly Val Ser Ser Ser Ala Leu Gly 
15 10 15 

Asn Arg He Pro Ser Glu Glu Lys Val Ser Asp Leu Val He Ser Ala 
20 25 30 

Gly Tyr Ala He Leu Gly Arg Trp Arg Glu Asp Tyr Asp Glu Met Asp 
35 40 45 

Phe Gly Gin Ala Thr Glu He Leu Glu Gin Val Gly Ala Met His Leu 
50 55 60 

Ala Asp Arg Thr Trp Gly Thr Leu Ser Glu Gly Glu Arg Lys Arg Val 
65 70 75 80 

Leu Val Ala Arg Ala Leu Met Thr Asn Pro Glu Leu Leu He Leu Asp 
85 90 95 

Glu Pro Thr Ala Gly Met Asp Leu Gly Gly Arg Glu Asp Leu Val Gly 
100 " 105 110 

Tyr Leu Gly Glu Leu Ala Met Asp Pro Asp Ala Pro Ala He Val Met 
115 120 125 

He Thr His His Val Glu Glu lie Pro Ala Gly Phe Thr His Ala Met 
130 135 140 

Leu Leu Asp Glu Gly Glu He Val Ala Gin Gly Leu lie Asn Thr Val 
145 150 155 160 

Met Thr Asn Glu Asn Leu Ser Lys Ala Phe His Gin Pro He Gin Val 
165 170 175 

Asp Arg He Gly Glu Arg Tyr Phe Ala Arg Arg Val Arg Thr Ala Arg 
180 185 190 



Ser His Arg Ala Gin 
195 



<210> 471 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA00346 

<400> 471 

atctatgaga cccctcaaaa caccgagaat ttcctcgatg cattcaccaa ggcagttgat 60 

gatctcaccg ctgccactaa ccaggtttag aattatttaa atg ctg ttg act ttc 115 

Met Leu Leu Thr Phe 
1 5 

aat gat get gcg gtg gat ccc etc tgg agg ggc ctg aat tta gag etc 163 
Asn Asp Ala Ala Val Asp Pro Leu Trp Arg Gly Leu Asn Leu Glu Leu 
10 15 20 
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cga cag ggg gaa ttt ctt gcg gtt tta ggc ccc aac ggc gtg gga aaa 211 

Arg Gin Gly Glu Phe Leu Ala Val Leu Gly Pro Asn Gly Val Gly Lys 

25 30 35 

tec acg etc ate ggt acg att ttg ggc acc cga aaa etc ace cac ggt 259 

Ser Thr Leu lie Gly Thr He Leu Gly Thr Arg Lys Leu Thr His Gly 

40 45 " 50 

teg gtt aaa act gat gee egg gtg ggt tat att ccg caa caa cga att 307 

Ser Val Lys Thr Asp Ala Arg Val Gly Tyr He Pro Gin Gin Arg He 

55 60 65 

ttc gat gtc ccg ttg cgt gec cgc gat atg gtt teg ctg tec gcg gcg 355 

Phe Asp Val Pro Leu Arg Ala Arg Asp Met Val Ser Leu Ser Ala Ala 

70 75 80 85 

cat ggc gtg gtt tec aaa agg gga ccc gcg aag ggt gac gtc gat aag 403 

His Gly Val Val Ser Lys Arg Gly Pro Ala Lys Gly Asp Val Asp Lys 

90 95 * 100 

ctt ctt gee cgc gtg ggc get tec gga ate gee gat cga cgc gtc ggc 451 

Leu Leu Ala Arg Val Gly Ala Ser Gly He Ala Asp Arg Arg Val Gly 

105 HO 115 

gag etc tec ggc ggg cag cag cag etc gtc cgc caa gee cag gee ctt 499 

Glu Leu Ser Gly Gly Gin Gin Gin Leu Val Arg Gin Ala Gin Ala Leu 

120 125 130 

gee acg cgc ccg caa tta ttg ctt gee gac gaa ccc etc etc age ctt 547 

Ala Thr Arg Pro Gin Leu Leu Leu Ala Asp Glu Pro Leu Leu Ser Leu 

135 140 145 

gac ccc ggc gtc gcg cag cgc acg gtg tec eta ttt ggt gaa ttg aag 595 

Asp Pro Gly Val Ala Gin Arg Thr Val Ser Leu Phe Gly Glu Leu Lys 

150 155 160 165 

gee gaa ggc gtc ggc gtt gtt gtg gtc acc cac gat gtc aat cca eta 643 

Ala Glu Gly Val Gly Val Val Val Val Thr His Asp Val Asn Pro Leu 

170 175 180 

atg ggc ctg gta gat cgc att ttg tac etc gee ccc aac ggc cac acc 691 

Met Gly Leu Val Asp Arg He Leu Tyr Leu Ala Pro Asn Gly His Thr 

185 190 195 

ate ggc acg gtt ggc gat gtc atg cag tec gaa aaa etc age gaa etc 739 

He Gly Thr Val Gly Asp Val Met Gin Ser Glu Lys Leu Ser Glu Leu 

200 205 210 

tac aac gca ccc gtc acg gtg get cgc ate aac gac aga ate gtg gtg 787 

Tyr Asn Ala Pro Val Thr Val Ala Arg He Asn Asp Arg He Val Val 

215 220 225 

gtt taagtggatc tatccacctg get 813 

Val 

230 



<210> 472 
<211> 230 
<212> PRT 

<213> Corynebacterium 



glutamicum 
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<400> 472 

Met Leu Leu Thr Phe Asn Asp Ala Ala Val Asp Pro Leu Trp Arg Gly 
1 5 10 15 

Leu Asn Leu Glu Leu Arg Gin Gly Glu Phe Leu Ala Val Leu Gly Pro 
20 " 25 30 

Asn Gly Val Gly Lys Ser Thr Leu lie Gly Thr lie Leu Gly Thr Arg 
35 * 40 45 

Lys Leu Thr His Gly Ser Val Lys Thr Asp Ala Arg Val Gly Tyr lie 
50 55 60 

Pro Gin Gin Arg lie Phe Asp Val Pro Leu Arg Ala Arg Asp Met Val 
65 70 75 80 

Ser Leu Ser Ala Ala His Gly Val Val Ser Lys Arg Gly Pro Ala Lys 
85 90 95 

Gly Asp Val Asp Lys Leu Leu Ala Arg Val Gly Ala Ser Gly lie Ala 
100 105 110 

Asp Arg Arg Val Gly Glu Leu Ser Gly Gly Gin Gin Gin Leu Val Arg 
115 120 125 

Gin Aia Gin Ala Leu Ala Thr Arg Pro Gin Leu Leu Leu Ala Asp Glu 
130 135 140 

Pro Leu Leu Ser Leu Asp Pro Gly Val Ala Gin Arg Thr Val Ser Leu 
145 150 155 160 

Phe Gly Glu Leu Lys Ala Glu Gly Val Gly Val Val Val Val Thr His 
165 170 175 

Asp Val Asn Pro Leu Met Gly Leu Val Asp Arg lie Leu Tyr Leu Ala 
180 " 185 190 

Pro Asn Gly His Thr He Gly Thr Val. Gly Asp Val Met Gin Ser Glu 
195 200 205 

Lys Leu Ser Glu Leu Tyr Asn Ala Pro Val Thr Val Ala Arg He Asn 
210 215 220 

Asp Arg He Val Val Val 
225 230 



<210> 473 

<211> 433 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXA00524 

<400> 473 

tcctcggcac ccgctacccc gtcggagttg tcaccggcgc attcggcgcc ccattcctta 60 
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tctatttact cattcgttcc aaccgcgcgg gagtaaccct gtg acc acc aac cat 115 

Val Thr Thr Asn His 

1 5 

caa eta tec gec gaa gaa att tec ctg gcg tac ggc gag cgc acc ate 163 

Gin Leu Ser Ala Glu Glu lie Ser Leu Ala Tyr Gly Glu Arg Thr He 
10 15 " 20 

ate gat teg etc age gtc gac ate gtc ccc ggc aaa ate acc tec ate 211 
He Asp Ser Leu Ser Val Asp He Val Pro Gly Lys He Thr Ser He 
25 30 ' 35 

gtc ggc ccc aac gga tgc ggc aaa tea acg ctg ctg cgc gee ttt gcg 259 
Val Gly Pro Asn Gly Cys Gly Lys Ser Thr Leu Leu Arg Ala Phe Ala 
40 45 50 

cgc etc ctt aaa cct age gec ggg caa gcg ctt ate gac gee cac ccc 307 
Arg Leu Leu Lys Pro Ser Ala Gly Gin Ala Leu He Asp Ala His Pro 
55 60 65 

ctt cct tea ctg cca ggc aaa gaa eta get cgc atg etc ggg ctg tta 355 
Leu Pro Ser Leu Pro Gly Lys Glu Leu Ala Arg Met Leu Gly Leu Leu 
7 0 75 80 85 

ccg caa tec ccc acc gga cct gaa ggc ate gtc gtc gee gac etc gtg 403 
Pro Gin Ser Pro Thr Gly Pro Glu Gly He Val Val Ala Asp Leu Val 
90 95 100 

ggc cgc ggc cgc cac ccc cac caa gga etc 433 
Gly Arg Gly Arg His Pro His Gin Gly Leu 
105 HO 



<210> 474 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Val Thr Thr Asn His Gin Leu Ser Ala Glu Glu He Ser Leu Ala Tyr 
15 10 15 

Gly Glu Arg Thr He He Asp Ser Leu Ser Val Asp lie Val Pro Gly 
20 25 30 

Lys He Thr Ser He Val Gly Pro Asn Gly Cys Gly Lys Ser Thr Leu 
35 40 45 

Leu Arg Ala Phe Ala Arg Leu Leu Lys Pro Ser Ala Gly Gin Ala Leu 
50 55 60 

He Asp Ala His Pro Leu Pro Ser Leu Pro Gly Lys Glu Leu Ala Arg 
65 70 75 " 80 

Met Leu Gly Leu Leu Pro Gin Ser Pro Thr Gly Pro Glu Gly He Val 
85 90 95 

Val Ala Asp Leu Val Gly Arg Gly Arg His Pro His Gin Gly Leu 
100 105 110 
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<210> 475 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXA01823 

<400> 475 

gcaacacgtt gatactgagc tgcacacgcc cgttggcctg gtgaccagtt tgctgggcgg 60 

ggtgtatttg atgtggcttt tgagccgaaa ggaggcataa atg ctg caa gcg cat 115 

Met Leu Gin Ala His 
1 5 

gat etc acg ctg agt tac ggc ggg cga aat att gta gaa ggg etc agt 163 
Asp Leu Thr Leu Ser Tyr Gly Gly Arg Asn He Val Glu Gly Leu Ser 
10 15 20 

ctg gac ctt ccg gaa aga ggc etc age ate ate att ggc ccc aac gga 211 
Leu Asp Leu Pro Glu Arg Gly Leu Ser He He He Gly Pro Asn Gly 
25 30 35 

tgc ggg aaa tea acc gtt ttg aaa gcg ttg ggc aga ctg ctg aaa cca 259 
Cys Gly Lys Ser Thr Val Leu Lys Ala Leu Gly Arg Leu Leu Lys Pro 
40 45 50 

caa ttg ggg aag ate acg eta ggt ggg cga gat att tec age atg ggc 307 
Gin Leu Gly Lys He Thr Leu Gly Gly Arg Asp He Ser Ser Met Gly 
55 60 65 

acc aag cat gtg gcg aaa cac ate ggg. gtg ctt ccg caa ccc cca tat 355 
Thr Lys His Val Ala Lys His He Gly Val Leu Pro Gin Pro Pro Tyr 
70 75 80 85 

gcg ccc gat ggg gtg age gtc acg gag ctg gtc age cgc ggg egg tat 4 03 
Ala Pro Asp Gly Val Ser Val Thr Glu Leu Val Ser Arg Gly Arg Tyr 
90 95 100 

ccg cac caa cat ctg ctg teg caa tgg teg aaa gac gat gaa gee att 4 51 
Pro His Gin His Leu Leu Ser Gin Trp Ser Lys Asp Asp Glu Ala He 
105 110 115 

gtg gcg cgc teg ctg gcg gaa gtc ggc atg cac acc cat get gag cat 4 99 
Val Ala Arg Ser Leu Ala Glu Val Gly Met His Thr His Ala Glu His 
120 125 130 

tta gtg teg gaa ctt tea ggc ggc cag cgc caa egg gcg tgg ate gee 547 
Leu Val Ser Glu Leu Ser Gly Gly Gin Arg Gin Arg Ala Trp He Ala 
135 140 145 

atg gcg etc get cag gaa aca gac att ttg ctt etc gac gag ccc acc 595 
Met Ala Leu Ala Gin Glu Thr Asp He Leu Leu Leu Asp Glu Pro Thr 
150 155 160 165 

acg ttc etc gac gta gee cac caa ata tec gtc etc gat tta tgc tec 643 
Thr Phe Leu Asp Val Ala His Gin He Ser Val Leu Asp Leu Cys Ser 
170 175 180 
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gac ctg cac caa cgt ggt cgc acc ctg gcc att gtt eta cac gat ctg 691 

Asp Leu His Gin Arg Gly Arg Thr Leu Ala lie Val Leu His Asp Leu 

185 " 190 195 

aac atg get gca egg tat gcc acc cac ate ate gcc atg egg gac ggc 739 

Asn Met Ala Ala Arg Tyr Ala Thr His He lie Ala Met Arg Asp Gly 

200 205 210 

acc ate ate gac caa gga aaa ccc gaa gaa ata etc act aaa gcg ctg 787 

Thr He He Asp Gin Gly Lys Pro Glu Glu He Leu Thr Lys Ala Leu 

215 220 225 

etc aaa gaa gtt ttt gac etc gac gca etc ate etc aaa gac ccc aac 835 

Leu Lys Glu Val Phe Asp Leu Asp Ala Leu He Leu Lys Asp Pro Asn 

230 235 240 245 

aac ggc cga cca etc ate gtg ccc aca gac agg aga aac tea 877 

Asn Gly Arg Pro Leu He Val Pro Thr Asp Arg Arg Asn Ser 
250 255 

tgaaagaaac cgacaaccta ctg 900 



<210> 476 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Met Leu Gin Ala His Asp Leu Thr Leu Ser Tyr Gly Gly Arg Asn He 
1 5 10 15 

Val Glu Gly Leu Ser Leu Asp Leu Pro Glu Arg Gly Leu Ser He He 
20 25 30 

lie Gly Pro Asn Gly Cys Gly Lys Ser Thr Val Leu Lys Ala Leu Gly 
35 40 45 

Arg Leu Leu Lys Pro Gin Leu Gly Lys He Thr Leu Gly Gly Arg Asp 
50 55 60 

He Ser Ser Met Gly Thr Lys His Val Ala Lys His He Gly Val Leu 
65 70 75 80 

Pro Gin Pro Pro Tyr Ala Pro Asp Gly Val Ser Val Thr Glu Leu Val 
85 90 95 

Ser Arg Gly Arg Tyr Pro His Gin His Leu Leu Ser Gin Trp Ser Lys 
100 105 110 

Asp Asp Glu Ala He Val Ala Arg Ser Leu Ala Glu Val Gly Met His 
115 120 125 

Thr His Ala Glu His Leu Val Ser Glu Leu Ser Gly Gly Gin Arg Gin 
130 135 fc 140 

Arg Ala Trp He Ala Met Ala Leu Ala Gin Glu Thr Asp lie Leu Leu 
145 150 155 160 

Leu Asp Glu Pro Thr Thr Phe Leu Asp Val Ala His Gin lie Ser Val 
165 * 170 175 
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Leu Asp Leu Cys Ser Asp Leu His Gin Arg Gly Arg Thr Leu Ala He 
180 185 190 

Val Leu His Asp Leu Asn Met Ala Ala Arg Tyr Ala Thr His He He 
195 200 205 

Ala Met Arg Asp Gly Thr He He Asp Gin Gly Lys Pro Glu Glu lie 
210 215 220 

Leu Thr Lys Ala Leu Leu Lys Glu Val Phe Asp Leu Asp Ala Leu He 
225 230 235 240 

Leu Lys Asp Pro Asn Asn Gly Arg Pro Leu He Val Pro Thr Asp Arg 
245 250 255 

Arg Asn Ser 



<210> 477 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXA02767 

<400> 477 

gggaaaacgt ttcctcgccg cccacagaat cataaaaatt ttctgaggtt gtcatgggta 60 

ccagtctaag ccctggcctt acgccagtaa ggtgttaccc atg cgc gaa eta gca 115 

Met Arg Glu Leu Ala 

1 5 

etc aac atg gee ggc gtc ace gtg egg cgc ggc gag aaa ttg ctt etc 163 

Leu Asn Met Ala Gly Val Thr Val Arg Arg Gly Glu Lys Leu Leu Leu 

10 15 20 

gac gat ate tec etc tea att ccg caa ggg teg cac tgg gee gta ctt 211 
Asp Asp He Ser Leu Ser He Pro Gin Gly Ser His Trp Ala Val Leu 
25 30 35 

ggt cca aat ggc gee ggt aaa ace acc atg ctg aag ate gca gec acc 259 
Gly Pro Asn Gly Ala Gly Lys Thr Thr Met Leu Lys He Ala Ala Thr 
40 45 50 

ttg ctg tac cca teg gaa ggc acc gtg gac ate ctg ggg cat cgc ttt 307 
Leu Leu Tyr Pro Ser Glu Gly Thr Val Asp He Leu Gly His Arg Phe 
55 60 65 

ggt egg gtg gat act cgt gag ctg egg aaa aca ate ggc ctg gtg gac 355 
Gly Arg Val Asp Thr Arg Glu Leu Arg Lys Thr He Gly Leu Val Asp 
70 75 fc 80 85 

ccg aag caa aga ttt acc aac ctg ccg gee cac gaa att gtg ctg teg 403 
Pro Lys Gin Arg Phe Thr Asn Leu Pro Ala His Glu lie Val Leu Ser 
90 95 100 
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ggg tta acc gcc tec aac ggg ttg ttg cca egg tgg teg get teg get 451 
Gly Leu Thr Ala Ser Asn Gly Leu Leu Pro Arg Trp Ser Ala Ser Ala 
105 110 115 

teg gag ttg gag egg tgc get ttg atg ttg gag ttg gtg ggc atg aca 4 99 
Ser Glu Leu Glu Arg Cys Ala Leu Met Leu Glu Leu Val Gly Met Thr 
120 125 130 

gcg cgt gcc gat cgt tac tgg gcc gat atg age cag ggc gaa aaa gcc 547 
Ala Arg Ala Asp Arg Tyr Trp Ala Asp Met Ser Gin Gly Glu Lys Ala 
135 140 145 

cgc acc ctg att get cgt gcg ctg att ate tea ccg acc eta ctg ctg 595 
Arg Thr Leu He Ala Arg Ala Leu He He Ser Pro Thr Leu Leu Leu 
150 155 160 165 

ctt gat gaa ccc acc acc ggc ctt gac ctg ccc gga cgt gaa act ttg 643 
Leu Asp Glu Pro Thr Thr Gly Leu Asp Leu Pro Gly Arg Glu Thr Leu 
170 175 180 

etc agt gtg att gat ggt ttg cga gcc get ctt cct ggt ctg acg aca 691 
Leu Ser Val He Asp Gly Leu Arg Ala Ala Leu Pro Gly Leu Thr Thr 
185 190 195 

gtg atg ate acc cac cac gtc gaa gag ate gcc gcc tec acg aca gat 739 
Val Met He Thr His His Val Glu Glu He Ala Ala Ser Thr Thr Asp 
200 205 210 

ate etc atg ate aag gac gcc cgc ata ctg get teg ggg act gtt tea 787 
He Leu Met He Lys Asp Ala Arg He Leu Ala Ser Gly Thr Val Ser 
215 220 225 

gaa gtg atg act cct gaa aat ttg ggc gcg ctg tat gac atg teg gtg 835 
Glu Val Met Thr Pro Glu Asn Leu Gly Ala Leu Tyr Asp Met Ser Val 
230 235 240 " 245 

teg ttg gaa act gtg cgc age egg tgg ttc gcg ttc gat get ctg cat 883 
Ser Leu Glu Thr Val Arg Ser Arg Trp Phe Ala Phe Asp Ala Leu His 
250 255 260 

taaaaggggc tagttttaca caa 906 



<210> 478 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Arg Glu Leu Ala Leu Asn Met Ala Gly Val Thr Val Arg Arg Gly 
15 10 15 

Glu Lys Leu Leu Leu Asp Asp He Ser Leu Ser He Pro Gin Gly Ser 
20 25 30 

His Trp Ala Val Leu Gly Pro Asn Gly Ala Gly Lys Thr Thr Met Leu 
35 40 45 

Lys He Ala Ala Thr Leu Leu Tyr Pro Ser Glu Gly Thr Val Asp He 
50 55 60 
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Leu Gly His Arg Phe Gly Arg Val Asp Thr Arg Glu Leu Arg Lys Thr 
65 70 75 80 

He Gly Leu Val Asp Pro Lys Gin Arg Phe Thr Asn Leu Pro Ala His 
85 90 95 

Glu He Val Leu Ser Gly Leu Thr Ala Ser Asn Gly Leu Leu Pro Arg 
100 105 110 

Trp Ser Ala Ser Ala Ser Glu Leu Glu Arg Cys Ala Leu Met Leu Glu 
115 120 125 

Leu Val Gly Met Thr Ala Arg Ala Asp Arg Tyr Trp Ala Asp Met Ser 
130 135 140 

Gin Gly Glu Lys Ala Arg Thr Leu He Ala Arg Ala Leu He He Ser 
145 150 155 160 

Pro Thr Leu Leu Leu Leu Asp Glu Pro Thr Thr Gly Leu Asp Leu Pro 
165 170 175 

Gly Arg Glu Thr Leu Leu Ser Val He Asp Gly Leu Arg Ala Ala Leu 
180 185 190 

Pro Gly Leu Thr Thr Val Met He Thr His His Val Glu Glu He Ala 
195 200 205 

Ala Ser Thr Thr Asp He Leu Met He Lys Asp Ala Arg He Leu Ala 
210 215 220 

Ser Gly Thr Val Ser Glu Val Met Thr Pro Glu Asn Leu Gly' Ala Leu 
225 230 235 240 

Tyr Asp Met Ser Val Ser Leu Glu Thr Val Arg Ser Arg Trp Phe Ala 
245 250 255 

Phe Asp Ala Leu His 
260 



<210> 479 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (853) 
<223> RXA02792 

<400> 479 

agaacaaagt gctgcccata ctcatgaact ttgccgaacc cccaaccccg ctggccgtcg 60 

atggcctaga aaaaatcatc gactttgtgg aaacccaccc atg ate gag gec aca 115 

Met He Glu Ala Thr 
1 5 

cac eta cgc cac agt ttt ggc gac aac ate gtc ate gat gac gtc ace 163 
His Leu Arg His Ser Phe Gly Asp Asn He Val He Asp Asp Val Thr 
10 15 20 
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etc cat eta cct gca cac ggc acc gtc age ttg gtc ggc ccc aac ggc 211 
Leu His Leu Pro Ala His Gly Thr Val Ser Leu Val Gly Pro Asn Gly 
25 30 35 

agt ggc aaa acc acc ctg ctg cgt gca eta tac gga gca ctg caa cca 259 
Ser Gly Lys Thr Thr Leu Leu Arg Ala Leu Tyr Gly Ala Leu Gin Pro 
40 45 " 50 

i 

aat gaa ggg cac ate cac gta gat ggc gtt cca eta ata age ttg cac 307 
Asn Glu Gly His He His Val Asp Gly Val Pro Leu lie Ser Leu His 
55 60 65 

cgc aaa gac ate gca aaa acc atg gee gta gtc ate caa gaa cat gac 355 
Arg Lys Asp He Ala Lys Thr Met Ala Val Val He Gin Glu His Asp 
70 75 80 85 

tec gac etc ccc atg acc gtc get gac ctg gtc tta eta ggc aga etc 403 
Ser Asp Leu Pro Met Thr Val Ala Asp Leu Val Leu Leu Gly Arg Leu 
90 ' 95 100 

ccc cac caa aag atg ttt gee ggc aac tct caa get gat cag tta etc 451 
Pro His Gin Lys Met Phe Ala Gly Asn Ser Gin Ala Asp Gin Leu Leu 
105 HO ~ 115 

gtt aag gaa gca etc acc cga gtc ggc gee att cac ctg gee gac cga 4 99 
Val Lys Glu Ala Leu Thr Arg Val Gly Ala He His Leu Ala Asp Arg 
120 125 130 

caa ttc ggc gca ctt tea ggc ggt gaa cgc caa cgc gtc etc ate gca 547 
Gin Phe Gly Ala Leu Ser Gly Gly Glu Arg Gin Arg Val Leu lie Ala 
135 140 145 

cga gca etc gta caa aac gee aca cac att ctg etc gac gaa ccc acc 595 
Arg Ala Leu Val Gin Asn Ala Thr His He Leu Leu Asp Glu Pro Thr 
150 155 160 * 165 

aac cac etc gac ate cgc tac cag cac gaa gtc ctt cac etc gtc cgc 643 
Asn His Leu Asp He Arg Tyr Gin His Glu Val Leu His Leu Val Arg 
170 175 180 

gaa etc age tea agt tec ate ate gtc etc cac gac etc aac etc gca 691 
Glu Leu Ser Ser Ser Ser He He Val Leu His Asp Leu Asn Leu Ala 
185 'l90 195 

ggt gee tac age gac cac ate ate etc ctt gac caa gga cgt gtg gtt 739 
Gly Ala Tyr Ser Asp His He He Leu Leu Asp Gin Gly Arg Val Val 
200 205 210 

act caa gga acg ccc tea gag gta ttg acc cca gag cat ttg gaa cct 787 
Thr Gin Gly Thr Pro Ser Glu Val Leu Thr Pro Glu His Leu Glu Pro 
215 220 225 

gtg tat ggc gtt cgt gtt gag cgc ttt gac eta ggc gat gaa gtc cac 835 
Val Tyr Gly Val Arg Val Glu Arg Phe Asp Leu Gly Asp Glu Val His 
230 235 240 245 

ctt egg ttc aag cgt cac taggagtttt gttgaggagg tgg 876 
Leu Arg Phe Lys Arg His 
250 
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<210> 480 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 480 

Met lie Glu Ala Thr His Leu Arg His Ser Phe Gly Asp Asn lie Val 
1 5 10 " 15 

lie Asp Asp Val Thr Leu His Leu Pro Ala His Gly Thr Val Ser Leu 
20 25 30 

Val Gly Pro Asn Gly Ser Gly Lys Thr Thr Leu Leu Arg Ala Leu Tyr 
35 40 45 

Gly Ala Leu Gin Pro Asn Glu Gly His lie His Val Asp Gly Val Pro 
50 55 60 

Leu lie Ser Leu His Arg Lys Asp lie Ala Lys Thr Met Ala Val Val 
65 70 75 80 

lie Gin Glu His Asp Ser Asp Leu Pro Met Thr Val Ala Asp Leu Val 
85 90 95 

Leu Leu Gly Arg Leu Pro His Gin Lys Met Phe Ala Gly Asn Ser Gin 
100 105 110 

Ala Asp Gin Leu Leu Val Lys Glu Ala Leu Thr Arg Val Gly Ala lie 
115 120 125 

His Leu Ala Asp Arg Gin Phe Gly Ala Leu Ser Gly Gly Glu Arg Gin 
130 " 135 140 

Arg Val Leu lie Ala Arg Ala Leu Val Gin Asn Ala Thr His lie Leu 
145 150 155 160 

Leu Asp Glu Pro Thr Asn His Leu Asp lie Arg Tyr Gin His Glu Val 
165 170 175 

Leu His Leu Val Arg Glu Leu Ser Ser Ser Ser lie lie Val Leu His 
180 185 190 

Asp Leu Asn Leu Ala Gly Ala Tyr Ser Asp His lie lie Leu Leu Asp 
• 195 200 205 

Gin Gly Arg Val Val Thr Gin Gly Thr Pro Ser Glu Val Leu Thr Pro 
210 215 220 

Glu His Leu Glu Pro Val Tyr Gly Val Arg Val Glu Arg Phe Asp Leu 
225 230 235 240 

Gly Asp Glu Val His Leu Arg Phe Lys Arg His 
24 5 " " 2 50 



<210> 481 
<211> 1161 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<22l> CDS 

<222> (101) (1138) 
<223> RXN02929 

<400> 481 

caggtgggga cctcgcgtat cccagctggt ggaagaaatc gcagcgcagt tgaatcagct 60 

tgcttcttct gaagctgtgc cggccgctgc ttaagttttc gtg ctg aag aga att 115 

Val Leu Lys Arg lie 
1 5 

ttc etc aac ccc tgg gtg get ace gcg ttg teg gta gtc att ttg ggg 163 
Phe Leu Asn Pro Trp Val Ala Thr Ala Leu Ser Val Val He Leu Gly 
10 15 20 

ttt gtg gtg ctg ttt tea ggt ttt age ggt gtt att gat tta age ccc 211 
Phe Val Val Leu Phe Ser Gly Phe Ser Gly Val He Asp Leu Ser Pro 
25 30 35 

aca gca gtg att aga cat ttg agt ggg cag gac acg etc ace cct cga 259 
Thr Ala Val He Arg His Leu Ser Gly Gin Asp Thr Leu Thr Pro Arg 
40 45 50 

gat cag gee ate ttc ttt gat ate egg ctg cct cga att ate get ggt 307 
Asp Gin Ala He Phe Phe Asp He Arg Leu Pro Arg He He Ala Gly 
55 60 65 

gtc att gtc gga gca acg ctg get att tct ggt get tct tac caa gcg 355 
Val He Val Gly Ala Thr Leu Ala He Ser Gly Ala Ser Tyr Gin Ala 
70 75 80 85 

gta ttt aga aac ccg ctg get gat cct tat ttg ttg ggt gtg tec gca 403 
Val Phe Arg Asn Pro Leu Ala Asp Pro Tyr Leu Leu Gly Val Ser Ala 
90 95 100 

ggt tct ggc ctt ggt gtc acg gca gtg att gtt ggc ggt acc gtg ctg 451 
Gly Ser Gly Leu Gly Val Thr Ala Val He Val Gly Gly Thr Val Leu 
105 110 115 

gga ttt tct gca ccg age ate ggc gtg att ggt gca gca ttt gta ggt 4 99 
Gly Phe Ser Ala Pro Ser He Gly Val He Gly Ala Ala Phe Val Gly 
120 125 130 

ggt gtt gec gca gta ctt gee acg ctg atg gtg agt egg gga gta gga 547 
Gly Val Ala Ala Val Leu Ala Thr Leu Met Val Ser Arg Gly Val Gly 
135 140 145 

cag gga tea tea acc acc gtg gtt att ttg gcg ggc gtg gcg gtt get 595 
Gin Gly Ser Ser Thr Thr Val Val He Leu Ala Gly Val Ala Val Ala 
150 155 160 165 

get ttt gee agt tec ate cag acc tat att cag caa cga cac ate gat 643 
Ala Phe Ala Ser Ser He Gin Thr Tyr He Gin Gin Arg His He Asp 
170 175 180 

acg gtg gcg cgc gta tat gtg tgg atg ttg ggc aac etc aat gtc acc 691 
Thr Val Ala Arg Val Tyr Val Trp Met Leu Gly Asn Leu Asn Val Thr 
185 190 195 

aac tgg atg teg ate ttc ate gtg get gtg gtg gcg gga eta tgc gcg 739 
Asn Trp Met Ser He Phe He Val Ala Val Val Ala Gly Leu Cys Ala 
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200 205 210 

gcc gtg ate atg tec tgc gec agg ttg tta gac gtg atg get gtt ggt 787 
Ala Val He Met Ser Cys Ala Arg Leu Leu Asp Val Met Ala Val Gly 
215 220 225 

gat gtg gaa gcc cgc aca ttg ggc gtc gat cca ggc etc gta cgc att 835 
Asp Val Glu Ala Arg Thr Leu Gly Val Asp Pro Gly Leu Val Arg He 
230 235 240 245 

ggc att gtc ate gtg gca ace ctt ggt aca get gca gtg gta tec att 883 
Gly He Val He Val Ala Thr Leu Gly Thr Ala Ala Val Val Ser He 
250 255 260 

tec ggt etc ate ggg ttt gtg ggc ate att gtt ccg cac gcc ctg cgc 931 
Ser Gly Leu He Gly Phe Val Gly He He Val Pro His Ala Leu Arg 
265 270 275 

eta att gtt ggc ccg ggg cat egg att tta ctg cca ctg tct ttc gta 979 
Leu He Val Gly Pro Gly His Arg lie Leu Leu Pro Leu Ser Phe Val 
280 285 290 

tgg ggt gcc att ttc etc gtg ttg gca gat ace gca ggg cga aca ttg 1027 
Trp Gly Ala He Phe Leu Val Leu Ala Asp Thr Ala Gly Arg Thr Leu 
295 300 305 

atg get cct cag gaa ctt ccc gtg ggt gtg gtg aca get gca etc ggc 1075 
Met Ala Pro Gin Glu Leu Pro Val Gly Val Val Thr Ala Ala Leu Gly 
310 315 320 325 

gca ccg ttc ttc tta ttt att ttg cgc aga ace age aga caa cga gtt 1123 
Ala Pro Phe Phe Leu Phe He Leu Arg Arg Thr Ser Arg Gin Arg Val 
330 335 340 

cca aaa agg agt get taagtggcga tcattgaatg cga 1161 
Pro Lys Arg Ser Ala 
345 



<210> 482 
<211> 346 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 482 

Val Leu Lys Arg He Phe Leu Asn Pro Trp Val Ala Thr Ala Leu Ser 
15 10 15 

Val Val He Leu Gly Phe Val Val Leu Phe Ser Gly Phe Ser Gly Val 
20 25 30 

He Asp Leu Ser Pro Thr Ala Val He Arg His Leu Ser Gly Gin Asp 
35 40 4 5 

Thr Leu Thr Pro Arg Asp Gin Ala He Phe Phe Asp He Arg Leu Pro 
50 55 60 

Arg He He Ala Gly Val He Val Gly Ala Thr Leu Ala He Ser Gly 
65 70 75 80 

Ala Ser Tyr Gin Ala Val Phe Arg Asn Pro Leu Ala Asp Pro Tyr Leu 
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Leu Gly Val 

Gly Gly Thr 
115 

Ala Ala Phe 
130 

Ser Arg Gly 
145 

Gly Val Ala 

Gin Arg His 

Asn Leu Asn 
195 

Ala Gly Leu 
210 

Val Met Ala 
225 

Gly Leu Val 
Ala Val Val 



85 

Ser Ala 
100 



Gly Ser Gly Leu 
105 



90 
Gly Val 



Val Leu Gly Phe Ser Ala Pro Ser 
120 



Val Gly 
Val Gly 



Val Ala 
165 

lie Asp 
180 



Gly Val Ala Ala Val Leu 
135 



Gin Gly Ser Ser 
150 

Ala Phe Ala Ser 



Thr Thr 
155 

Ser He 
170 



Thr Val Ala Arg Val Tyr 
185 



Val Thr Asn Trp Met Ser He Phe 
200 



Pro His Ala 
275 

Pro Leu Ser 
290 

Ala Gly Arg 
305 

Thr Ala Ala 



Ser Arg Gin 



Cys Ala 

Val Gly 

Arg He 
245 

Ser He 
260 

Leu Arg 
Phe Val 



Ala Val He Met Ser Cys 
215 



Asp Val Glu Ala 
230 

Gly He Val He 



Ser Gly Leu He 
265 

Leu He Val Gly 
280 



Arg Thr 
235 

Val Ala 
250 

Gly Phe 
Pro Gly 



Trp Gly Ala He Phe Leu 
295 



Thr Leu Met Ala Pro Gin 
310 



Leu Gly 
325 

Arg Val 
340 



Ala Pro Phe Phe 



Pro Lys Arg Ser 
345 



Glu Leu 
315 

Leu Phe 
330 

Ala 



95 

Thr Ala Val He Val 
110 

He Gly Val He Gly 
125 

Ala Thr Leu Met Val 
140 

Val Val He Leu Ala 
160 

Gin Thr Tyr He Gin 
175 

Val Trp Met Leu Gly 
190 

He Val Ala Val Val 
205 

Ala Arg Leu Leu Asp 
220 

Leu Gly Val Asp Pro 
240 

Thr Leu Gly Thr Ala 
255 

Val Gly lie He Val 
270 

His Arg He Leu Leu 
285 

Val Leu Ala Asp Thr 
300 

Pro Val Gly Val Val 
320 

lie Leu Arg Arg Thr 
335 



<210> 483 
<211> 1095 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1072) 
<223> FRXA01235 
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<400> 483 

ttctgaagct gtgccggccg ctgcttaagt tttcgtgctg aagagaattt tcctcaaccc 60 

ctgggtggct accgcgttgt cggtagtcat tttggggttt gtg gtg ctg ttt tea 115 

Val Val Leu Phe Ser 
1 5 

ggt ttt age ggt gtt att gat tta age ccc aca gca gtg att aga cat 163 

Gly Phe Ser Gly Val He Asp Leu Ser Pro Thr Ala Val He Arg His 
10 15 20 

ttg agt ggg cag gac acg etc acc cct cga gat cag gec ate ttc ttt 211 

Leu Ser Gly Gin Asp Thr Leu Thr Pro Arg Asp Gin Ala He Phe Phe 
25 30 35 

gat ate egg ctg cct cga att ate get ggt gtc att gtc gga gca acg 259 

Asp He Arg Leu Pro Arg He He Ala Gly Val He Val Gly Ala Thr 
40 45 50 

ctg get att tct ggt get get tac caa gcg gta ttt aga aac ccg ctg 307 

Leu Ala He Ser Gly Ala Ala Tyr Gin Ala Val Phe Arg Asn Pro Leu 
55 60 65 

get gat cct tat ttg ttg ggt gtg tec gca ggt tct ggc ctt ggt gtc 355 

Ala Asp Pro Tyr Leu Leu Gly Val Ser Ala Gly Ser Gly Leu Gly Val 
70 75 80 85 

acg gca gtg att gtt ggc ggt acc gtg ctg gga ttt tct gca ccg age 403 

Thr Ala Val He Val Gly Gly Thr Val Leu Gly Phe Ser Ala Pro Ser 

90 95 100 

ate ggc gtg att ggt gca gca ttt gta ggt ggt gtt gee gca gta ctt 451 

lie Gly Val He Gly Ala Ala Phe Val Gly Gly Val Ala Ala Val Leu 
105 110 115 

gee acg ctg atg gtg agt egg gga gta gga cag gga tea tea acc acc 4 99 

Ala Thr Leu Met Val Ser Arg Gly Val Gly Gin Gly Ser Ser Thr Thr 
120 125 130 

gtg gtt att ttg gcg ggc gtg gcg gtt get get ttt gee agt tec ate 54 7 

Val Val He Leu Ala Gly Val Ala Val Ala Ala Phe Ala Ser Ser He 
135 140 145 

cag acc tat att cag caa cga cac ate gat acg gtg gcg cgc gta tat 595 

Gin Thr Tyr He Gin Gin Arg His He Asp Thr Val Ala Arg Val Tyr 
150 155 160 165 

gtg tgg atg ttg ggc aac etc aat gtc acc aac tgg atg teg ate ttc 64 3 

Val Trp Met Leu Gly Asn Leu Asn Val Thr Asn Trp Met Ser He Phe 

170 175 180 

ate gtg get gtg gtg gcg gga eta tgc gcg gee gtg ate atg tec tgc 691 

He Val Ala Val Val Ala Gly Leu Cys Ala Ala Val He Met Ser Cys 
185 190 195 

gee agg ttg tta gac gtg atg get gtt ggt gat gtg gaa gee cgc aca 739 

Ala Arg Leu Leu Asp Val Met Ala Val Gly Asp Val Glu Ala Arg Thr 
200 205 210 

ttg ggc gtc gat cca ggc etc gta cgc att ggc att gtc ate gtg gca 787 

Leu Gly Val Asp "Pro Gly Leu Val Arg He Gly He Val He Val Ala 
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215 220 225 

acc ctt ggt aca get gca gtg gta tec att tec ggt etc ate ggg ttt 835 

Thr Leu Gly Thr Ala Ala Val Val Ser He Ser Gly Leu He Gly Phe 

230 235 240 ' 245 

gtg ggc ate att gtt ccg cac gee ctg cgc eta att gtt ggc ccg ggg 883 

Val Gly He He Val Pro His Ala Leu Arg Leu He Val Gly Pro Gly 

250 255 260 

cat egg att tta ctg cca ctg tct ttc gta tgg ggt gee att ttc etc 931 

His Arg He Leu Leu Pro Leu Ser Phe Val Trp Gly Ala He Phe Leu 

265 270 275 

gtg ttg gca gat acc gca ggg cga aca ttg atg get cct cag gaa ctt 979 

Val Leu Ala Asp Thr Ala Gly Arg Thr Leu Met Ala Pro Gin Glu Leu 

280 285 290 

ccc gtg ggt gtg gtg aca get gca etc ggc gca ccg ttc ttc tta ttt 1027 

Pro Val Gly Val Val Thr Ala Ala Leu Gly Ala Pro Phe Phe Leu Phe 

295 300 305 

att ttg cgc aga acc age aga caa cga gtt cca aaa agg agt get 1072 

He Leu Arg Arg Thr Ser Arg Gin Arg Val Pro Lys Arg Ser Ala 

310 315 320 

taagtggcga tcattgaatg cga 1095 



<210> 484 
<211> 324 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 484 

Val Val Leu Phe Ser Gly Phe Ser Gly Val He Asp Leu Ser Pro Thr 
15 10 15 

Ala Val He Arg His Leu Ser Gly Gin Asp Thr Leu Thr Pro Arg Asp 
20 25 30 

Gin Ala He Phe Phe Asp He Arg Leu Pro Arg He He Ala Gly Val 
35 40 * 45 

He Val Gly Ala Thr Leu Ala He Ser Gly Ala Ala Tyr Gin Ala Val 
50 55 60 

Phe Arg Asn Pro Leu Ala Asp Pro Tyr Leu Leu Gly Val Ser Ala Gly 
65 70 " 75 80 

Ser Gly Leu Gly Val Thr Ala Val He Val Gly Gly Thr Val Leu Gly 
85 90 95 

Phe Ser Ala Pro Ser He Gly Val He Gly Ala Ala Phe Val Gly Gly 
100 * 105 110 

Val Ala Ala Val Leu Ala Thr Leu Met Val Ser Arg Gly Val Gly Gin 
115 120 125 

Gly Ser Ser Thr Thr Val Val He Leu Ala Gly Val Ala Val Ala Ala 
130 135 140 
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Phe Ala Ser Ser He Gin Thr Tyr He Gin Gin Arg His He Asp Thr 
145 150 155 160 

Val Ala Arg Val Tyr Val Trp Met Leu Gly Asn Leu Asn Val Thr Asn 
165 170 175 

Trp Met Ser He Phe He Val Ala Val Val Ala Gly Leu Cys Ala Ala 
180 185 190 

Val He Met Ser Cys Ala Arg Leu Leu Asp Val Met Ala Val Gly Asp 
195 200 205 

Val Glu Ala Arg Thr Leu Gly Val Asp Pro Gly Leu Val Arg He Gly 
210 " 215 220 

He Val He Val Ala Thr Leu Gly Thr Ala Ala Val Val Ser He Ser 
225 230 235 240 

Gly Leu He Gly Phe Val Gly He He Val Pro His Ala Leu Arg Leu 
245 250 - 255 

He Val Gly Pro Gly His Arg lie Leu Leu Pro Leu Ser Phe Val Trp 
260 265 270 

Gly Ala lie Phe Leu Val Leu Ala Asp Thr Ala Gly Arg Thr Leu Met 
275 280 285 

Ala Pro Gin Glu Leu Pro Val Gly Val Val Thr Ala Ala Leu Gly Ala 
290 295 300 

Pro Phe Phe Leu Phe lie Leu Arg Arg Thr Ser Arg Gin Arg Val Pro 
305 310 315 320 

Lys Arg Ser Ala 



<210> 485 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1174) 
<223> RXN02794 

<400> 485 

gcgcccactc atcggcgagc ttcaggagat gaggttgatg ctccattgat aatttctttc 60 

gctaatagtc aaatgatcat ttgagtgtta gtgttttctc atg ctt ctt tec gec 115 

Met Leu Leu Ser Ala 

1 5 

cgc aca cac acg agt ttc caa gaa ctt gga etc aat get agt egg cgc 163 

Arg Thr His Thr Ser Phe Gin Glu Leu Gly Leu Asn Ala Ser Arg Arg 

10 15 20 

aaa gca ate aac tgg aca ctg gca etc act gtg gtg eta att gec tec 211 
Lys Ala lie Asn Trp Thr Leu Ala Leu Thr Val Val Leu He Ala Ser 
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atg ttt gtt ggc gtg etc ate ggt gca tec ggg acc tea gtg ttt tec 259 
Met Phe Val Gly Val Leu He Gly Ala Ser Gly Thr Ser Val Phe Ser 
40 45 so 

acg tgg acc gta att age cac cat ctt ttt ggc act gag eta ggt ggc 307 
Thr Trp Thr Val He Ser His His Leu Phe Gly Thr Glu Leu Gly Gly 
55 60 65 

tec gac act gee gac gee ate att tgg tac ate cgc acc cca cgc gtc 355 
Ser Asp Thr Ala Asp Ala He He Trp Tyr He Arg Thr Pro Arg Val 
70 75 80 85 

ttg etc get gee att gtg ggc gca ggc ctt gee ctg gca ggt gee ate 403 
Leu Leu Ala Ala lie Val Gly Ala Gly Leu Ala Leu Ala Gly Ala He 
90 95 100 

atg caa gta ctg gtc cga aac atg ctg gca gac ccc tat ate etc ggg 451 
Met Gin Val Leu Val Arg Asn Met Leu Ala Asp Pro Tyr He Leu Gly 
105 HO H5 

gtg aac tea ggt gee agt tgc ggt gcg gee get gee tta ctg ttc gga 4 99 
Val Asn Ser Gly Ala Ser Cys Gly Ala Ala Ala Ala Leu Leu Phe Gly 
120 125 130 

gtg ggc get gga ttt ggc gat tac gee etc caa ggc age gcg ttt etc 547 
Val Gly Ala Gly Phe Gly Asp Tyr Ala Leu Gin Gly Ser Ala Phe Leu 
135 140 145 

ggc gca atg gca get tec gga ttg ate ttc ttc gtg gcg cgc gca gcg 595 
Gly Ala Met Ala Ala Ser Gly Leu He Phe Phe Val Ala Arg Ala Ala 
150 155 160 " 165 

ggg cgc ate tec teg acc cgc ttg ttg atg tec ggc gta gcg ate gga 643 
Gly Arg He Ser Ser Thr Arg Leu Leu Met Ser Gly Val Ala He Gly 
170 175 ' 180 

tac atg etc tct gcg gca aca age ttt etc ate ttc tec tec gac tec 691 
Tyr Met Leu Ser Ala Ala Thr Ser Phe Leu He Phe Ser Ser Asp Ser 
185 190 195 

gee gaa ggc age cgc tec gtg ttg ttc tgg ctg ctt gga tec tta gga 739 
Ala Glu Gly Ser Arg Ser Val Leu Phe Trp Leu Leu Gly Ser Leu Gly 
200 205 ^ 210 

ctt gee gca tgg aat ggg ccg atg gcg ate ate ttc etc ate gtg ggc 787 
Leu Ala Ala Trp Asn Gly Pro Met Ala He He Phe Leu He Val Gly 
215 220 225 

att gee ctg gcg ttg etc atg gtg ttg ggt ccg caa ttg gat gee tta 835 
He Ala Leu Ala Leu Leu Met Val Leu Gly Pro Gin Leu Asp Ala Leu 
230 235 240 & 245 

aac tec ggc gat gaa acc gca ctt acc ttg gga gta tec cct gat cgc 883 
Asn Ser Gly Asp Glu Thr Ala Leu Thr Leu Gly Val Ser Pro Asp' Arg 
250 255 260 

etc cgc att etc etc ctg gtg ate acc tgc ctg ctg gtg gga tec atg 931 
Leu Arg He Leu Leu Leu Val He Thr Cys Leu Leu Val Gly Ser Met 
265 270 " 275 
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gtt gcc atg gcc ggc age ate gga ttc ate ggc ctt gtc ate ccc cac 979 
Val Ala Met Ala Gly Ser He Gly Phe He Gly Leu Val He Pro His 
280 285 290 

ctg gcc agg cgt ttt gtt agt gga aaa cac cga etc atg ctg cct gta 1027 
Leu Ala Arg Arg Phe Val Ser Gly Lys His Arg Leu Met Leu Pro Val 
295 300 305 

tec gcg ttg atg ggc gca att ttg etc ate tgg get gat ate gcc gcc 1075 
Ser Ala Leu Met Gly Ala He Leu Leu He Trp Ala Asp He Ala Ala 
310 315 320 325 

cgc ace ctg ctt gcg ccc caa gag att ccc ate ggc ate ate ace gca 1123 
Arg Thr Leu Leu Ala Pro Gin Glu He Pro He Gly He He Thr Ala 
330 335 340 

etc ate gga gca ccc ttc etc ctg att ctg gtt cgc egg atg cac ace 1171 
Leu He Gly Ala Pro Phe Leu Leu He Leu Val Arg Arg Met His Thr 
345 350 355 

tac tgatttttaa ggaattatgc gta 1197 
Tyr 



<210> 486 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 486 

Met Leu Leu Ser Ala Arg Thr His Thr Ser ^Phe Gin Glu Leu Gly Leu 
15 10 15 

Asn Ala Ser Arg Arg Lys Ala lie Asn Trp Thr Leu Ala Leu Thr Val 
20 25 30 

Val Leu He Ala Ser Met Phe Val Gly Val Leu He Gly Ala Ser Gly 
35 40 45 

Thr Ser Val Phe Ser Thr Trp Thr Val He Ser His His Leu Phe Gly 
50 55 60 

Thr Glu Leu Gly Gly Ser Asp Thr Ala Asp Ala He He Trp Tyr He 
65 70 75 " 80 

Arg Thr Pro Arg Val Leu Leu Ala Ala He Val Gly Ala Gly Leu Ala 
85 90 ' 95 

Leu Ala Gly Ala He Met Gin Val Leu Val Arg Asn Met Leu Ala Asp 
100 105 110 

Pro Tyr He Leu Gly Val Asn Ser Gly Ala Ser Cys Gly Ala Ala Ala 
115 120 ' 125 

Ala Leu Leu Phe Gly Val Gly Ala Gly Phe Gly Asp Tyr Ala Leu Gin 
130 135 140 

Gly Ser Ala Phe Leu Gly Ala Met Ala Ala Ser Gly Leu He Phe Phe 
145 150 155 160 
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Val Ala Arg Ala Ala Gly Arg He Ser Ser Thr Arg Leu Leu Met Ser 
165 170 " 175 

Gly Val Ala He Gly Tyr Met Leu Ser Ala Ala Thr Ser Phe Leu He 
180 185 190 

Phe Ser Ser Asp Ser Ala Glu Gly Ser Arg Ser Val Leu Phe Trp Leu 
195 200 205 

Leu Gly Ser Leu Gly Leu Ala Ala Trp Asn Gly Pro Met Ala He He 
210 215 220 

Phe Leu He Val Gly He Ala Leu Ala Leu Leu Met Val Leu Gly Pro 
225 230 235 240 

Gin Leu Asp Ala Leu Asn Ser Gly Asp Glu Thr Ala Leu Thr Leu Gly 
245 250 255 

Val Ser Pro Asp Arg Leu Arg He Leu Leu Leu Val He Thr Cys Leu 
260 265 270 

Leu Val Gly Ser Met Val Ala Met Ala Gly Ser He Gly Phe He Gly 
275 280 285 

Leu Val He Pro His Leu Ala Arg Arg Phe Val Ser Gly Lys His Arg 
290 295 300 

Leu Met Leu Pro Val Ser Ala Leu Met Gly Ala He Leu Leu lie Trp 
305 310 315 320 

Ala Asp He Ala Ala Arg Thr Leu Leu Ala Pro Gin Glu He Pro He 
325 • 330 335 

Gly He He Thr Ala Leu He Gly Ala Pro Phe Leu Leu lie Leu Val 
340 345 350 

Arg Arg Met His Thr Tyr 
355 



<210> 487 
<211> 364 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (364) 

<223> FRXA01419 

<400> 487 

gcgcccactc atcggcgagc ttcaggagat gaggttgatg ctccattgat aatttctttc 60 

gctaatagtc aaatgatcat ttgagtgtta gtgttttctc atg ctt ctt tec gee 115 

Met Leu Leu Ser Ala 
1 5 

cgc aca cac acg agt ttc caa gaa ctt gga etc aat get agt egg cgc 163 
Arg Thr His Thr Ser Phe Gin Glu Leu Gly Leu Asn Ala Ser Arg Arg 
10 15 20 
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aaa gca ate aac tgg aca ctg gca etc act gtg gtg eta att gec tec 211 
Lys Ala He Asn Trp Thr Leu Ala Leu Thr Val Val Leu He Ala Ser 
25 30 35 

atg ttt gtt ggc gtg etc ate ggt gca tec ggg ace tea gtg ttt tec 259 
Met Phe Val Gly Val Leu He Gly Ala Ser Gly Thr Ser Val Phe Ser 
40 45 50 

acg tgg ace gta att age cac cat ctt ttt ggc act gag eta ggt ggc 307 
Thr Trp Thr Val He Ser His His Leu Phe Gly Thr Glu Leu Gly Gly 
55 60 65 

tec gac act gee gac gee ate att tgg tac ate cgc ace cca cgc gtc 355 
Ser Asp Thr Ala Asp Ala He He Trp Tyr lie Arg Thr Pro Arg Val 
70 75 80 85 

ttg etc get 364 
Leu Leu Ala 



<210> 488 
<211> 88 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Met Leu Leu Ser Ala Arg Thr His Thr Ser Phe Gin Glu Leu Gly Leu 
1 5 10 15 

Asn Ala Ser Arg Arg Lys Ala lie Asn Trp Thr Leu Ala Leu Thr Val 
20 25 30 

Val Leu lie Ala Ser Met Phe Val Gly Val Leu He Gly Ala Ser Gly 
35 40 45 

Thr Ser Val Phe Ser Thr Trp Thr Val He Ser His His Leu Phe Gly 
50 55 60 

Thr Glu Leu Gly Gly Ser Asp Thr Ala Asp Ala He He Trp Tyr lie 
65 70 75 80 

Arg Thr Pro Arg Val Leu Leu Ala 
85 



<210> 489 
<211> 744 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (721) 
<223> FRXA02794 

<400> 489 

tgaactcagg tgccagttgc ggtgcggccg ctgccttact gttcggagtg ggcgctggat 60 
ttggcgatta cgccctccaa geagegegtt tctcggcgca atg gca get tec gga 115 
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Met Ala Ala Ser Gly 
1 5 

ttg ate ttc ttc gtg gcg cgc gca gcg ggg cgc ate tec teg acc cgc 163 

Leu He Phe Phe Val Ala Arg Ala Ala Gly Arg He Ser Ser Thr Arg 
10 15 20 

ttg ttg atg tec ggc gta gcg ate gga tac atg etc tct gcg gca aca 211 
Leu Leu Met Ser Gly Val Ala He Gly Tyr Met Leu Ser Ala Ala Thr 
25 30 35 

age ttt etc ate ttc tec tec gac tec gee gaa ggc age cgc tec gtg 259 
Ser Phe Leu He Phe Ser Ser Asp Ser Ala Glu Gly Ser Arg Ser Val 
40 45 50 

ttg ttc tgg ctg ctt gga tec tta gga ctt gee gca tgg aat ggg ccg 307 
Leu Phe Trp Leu Leu Gly Ser Leu Gly Leu Ala Ala Trp Asn Gly Pro 
55 60 65 

atg gcg ate ate ttc etc ate gtg ggc att gec ctg gcg ttg etc atg 355 
Met Ala He He Phe Leu He Val Gly He Ala Leu Ala Leu Leu Met 
70 75 80 85 

gtg ttg ggt ccg caa ttg gat gee tta aac tec ggc gat gaa acc gca 403 
Val Leu Gly Pro Gin Leu Asp Ala Leu Asn Ser Gly Asp Glu Thr Ala 
90 95 100 

ctt acc ttg gga gta tec cct gat cgc etc cgc att etc etc ctg gtg 451 
Leu Thr Leu Gly Val Ser Pro Asp Arg Leu Arg He Leu Leu Leu Val 
105 no H5 

ate acc tgc ctg ctg gtg gga tec atg gtt gec atg gee ggc age ate 499 
He Thr Cys Leu Leu Val Gly Ser Met Val Ala Met Ala Gly Ser He 
120 125 130 

gga ttc ate ggc ctt gtc ate ccc cac ctg gec agg cgt ttt gtt agt 547 
Gly Phe He Gly Leu Val He Pro His Leu Ala Arg Arg Phe Val Ser 
135 140 145 

gga aaa cac cga etc atg ctg cct gta tec gcg ttg atg ggc gca att 595 
Gly Lys His Arg Leu Met Leu Pro Val Ser Ala Leu Met Gly Ala He 
I 50 155 160 165 

ttg etc ate tgg get gat ate gec gec cgc acc ctg ctt gcg ccc caa 64 3 
Leu Leu He Trp Ala Asp He Ala Ala Arg Thr Leu Leu Ala Pro Gin 
170 175 180 

gag att ccc ate ggc ate ate acc gca etc ate gga gca ccc ttc etc 691 
Glu He Pro He Gly He He Thr Ala Leu He Gly Ala Pro Phe Leu 
185 190 195 

ctg att ctg gtt cgc egg atg cac acc tac tgatttttaa ggaattatgc 741 
Leu He Leu Val Arg Arg Met His Thr Tyr 
200 205 

gta 744 



<210> 490 
<211> 207 
<212> PRT 
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<213> Corynebacterium glutaraicum 
<400> 490 

Met Ala Ala Ser Gly Leu He Phe Phe Val Ala Arg Ala Ala Gly Arg 
15 10 15 

He Ser Ser Thr Arg Leu Leu Met Ser Gly Val Ala He Gly Tyr Met 
20 25 30 

Leu Ser Ala Ala Thr Ser Phe Leu lie Phe Ser Ser Asp Ser Ala Glu 
35 40 45 

Gly Ser Arg Ser Val Leu Phe Trp Leu Leu Gly Ser Leu Gly Leu Ala 
50 55 60 

Ala Trp Asn Gly Pro Met Ala He He Phe Leu He Val Gly He Ala 
65 70 75 80 

Leu Ala Leu Leu Met Val Leu Gly Pro Gin Leu Asp Ala Leu Asn Ser 
85 90 95 

Gly Asp Glu Thr Ala Leu Thr Leu Gly Val Ser Pro Asp Arg Leu Arg 
100 105 110 

He Leu Leu Leu Val He Thr Cys Leu Leu Val Gly Ser Met Val Ala 
115 120 125 

Met Ala Gly Ser He Gly Phe He Gly Leu Val He Pro His Leu Ala 
130 135 140 

Arg Arg Phe Val Ser Gly Lys His Arg Leu Met Leu Pro Val Ser Ala 
145 150 155 160 

Leu Met Gly Ala lie Leu Leu He Trp Ala Asp He Ala Ala Arg Thr 
165 170 175 

Leu Leu Ala Pro Gin Glu He Pro He Gly He He Thr Ala Leu He 
180 -185 190 

Gly Ala Pro Phe Leu Leu He Leu Val Arg Arg Met His Thr Tyr 
195 200 205 



<210> 491 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXN03079 

<400> 491 

gagcggggtt gctatcggcc gaaagtttag ggttttgttc aatctgttgg ttagtattgc 60 

ttgggtaaac aagtcataac aattttcatt aagggtcgtt ttg teg cgc aca ggt 115 

Leu Ser Arg Thr Gly 
1 5 

gtt teg aaa aaa cca aag etc acc get cct gtt gtc ate ate ggc ace 163 
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Val Ser Lys Lys Pro Lys Leu Thr Ala Pro Val Val lie He Gly Thr 
10 15 20 

etc gtc ttg ttg ate ate gec ttc ace get tec etc atg ctg ggt ccc 211 
Leu Val Leu Leu He He Ala Phe Thr Ala Ser Leu Met Leu Gly Pro 
25 30 35 

gtg acg gtt cca ttg aat gag ctt gca ace aac ccc gtt gtc acc gat 259 
Val Thr Val Pro Leu Asn Glu Leu Ala Thr Asn Pro Val Val Thr Asp 
« 45 50 

ate cgt gca cca cgc att ate ate gca gca ttg gtg ggt gcg gcg ctg 307 
He Arg Ala Pro Arg He He He Ala Ala Leu Val Gly Ala Ala Leu 
55 60 65 

get gtc tec ggt gcg ate atg cag acg gtg ttt cac aac ccg ttg gcg 355 
Ala Val Ser Gly Ala lie Met Gin Thr Val Phe His Asn Pro Leu Ala 
70 75 80 85 

gat ccc ggc att gtg ggt gtg tec tec ggt gca get gtt gca get gtc 403 
Asp Pro Gly He Val Gly Val Ser Ser Gly Ala Ala Val Ala Ala Val 
90 95 100 

ttg gcg att gtc acc ggt gcg agt ttc ttt ggc caa tgg acc gtt cct 451 
Leu Ala He Val Thr Gly Ala Ser Phe Phe Gly Gin Trp Thr Val Pro 
105 no " us 

ttt gcg gec ttc gtg ggc gca ttg gtc acg gtg get gtg gta tat ttg 4 99 
Phe Ala Ala Phe Val Gly Ala Leu Val Thr Val Ala Val Val Tyr Leu 
120 125 130 

ate get agt tec cgc gcg atg gat ggc cgt ggc gca gat ccg gec acg 547 
He Ala Ser Ser Arg Ala Met Asp Gly Arg Gly Ala Asp Pro Ala Thr 
135 140 145 

ttg gta ctg gtc ggc atg get ate act gec ttt ttg ggt get gtt att 595 
Leu Val Leu Val Gly Met Ala He Thr Ala Phe Leu Gly Ala Val He 
150 155 160 165 

tec age gec act gcg aac gca cca caa gat tct gag ctt cga tec gtg 643 
Ser Ser Ala Thr Ala Asn Ala Pro Gin Asp Ser Glu Leu Arg Ser Val 
170 175 180 

acg ttt tgg etc aac ggc gat ctg gta tct egg acg tgg gaa cat gtg 691 
Thr Phe Trp Leu Asn Gly Asp Leu Val Ser Arg Thr Trp Glu His Val 
185 190 195 

ggc gtt gca ata ate ccc att ate gtt ggg ttg att eta get ate ggc 739 
Gly Val Ala He He Pro He lie Val Gly Leu lie Leu Ala He Gly 
200 205 210 

ggt tec cgc gat ctg aac ttg ttg ctg ctg ggt gat tec aca gcg caa 787 
Gly Ser Arg Asp Leu Asn Leu Leu Leu Leu Gly Asp Ser Thr Ala Gin 
215 220 225 

aca tct gga etc aac gtc aac cgc gca cgc ate att ttg eta gca ctt 835 
Thr Ser Gly Leu Asn Val Asn Arg Ala Arg He He Leu Leu Ala Leu 
230 235 240 245 

gcg gca ctg etc acc gee aca get gtt gcg gtc tec ggc acc att acg 883 
Ala Ala Leu Leu Thr Ala Thr Ala Val Ala Val Ser Gly Thr lie Thr 
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250 255 260 

ttt gtt- gga ttg gta gta ccc cac ctg gtg cgc att gtt tta ggt gcc 931 
Phe Val Gly Leu Val Val Pro His Leu Val Arg lie Val Leu Gly Ala 
265 270 275 

gat cac cga gcg tta etc ccg gcc gcc gcg att ttg ggc gcc acg ttt 97 9 
Asp His Arg Ala Leu Leu Pro Ala Ala Ala He Leu Gly Ala Thr Phe 
280 285 290 

gtt ate gtt tec gac act gtt gcc cgc atg ate ttc tec ccc ate gtc 1027 
Val He Val Ser Asp Thr Val Ala Arg Met He Phe Ser Pro He Val 
295 ~ 300 305 

ttg caa aca ggc gtg gtg gtg gcg ttc att ggc tea cca att ttc ctt 1075 
Leu Gin Thr Gly Val Val Val Ala Phe He Gly Ser Pro He Phe Leu 
310 ' 315 320 325 

tat tta ctg etc age atg cgc aag cga cgc gga ttg ggg ctg 1117 
Tyr Leu Leu Leu Ser Met Arg Lys Arg Arg Gly Leu Gly Leu 
330 335 

taaaaactca tgectcaatt agt 1140 



<210> 492 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 492 

Leu Ser Arg Thr Gly Val Ser Lys Lys Pro Lys Leu Thr Ala Pro Val 
15 10 15 

Val He He Gly Thr Leu Val Leu Leu He He Ala Phe Thr Ala Ser 
20 25 30 

Leu Met Leu Gly Pro Val Thr Val Pro Leu Asn Glu Leu Ala Thr Asn 
35 ~ 40 45 

Pro Val Val Thr Asp He Arg Ala Pro Arg lie He He Ala Ala Leu 
50 55 60 

Val Gly Ala Ala Leu Ala Val Ser Gly Ala lie Met Gin Thr Val Phe 
65 70 75 80 

His Asn Pro Leu Ala Asp Pro Gly lie Val Gly Val Ser Ser Gly Ala 
85 90 95 

Ala Val Ala Ala Val Leu Ala He Val Thr Gly Ala Ser Phe Phe Gly 
100 105 HO 

Gin Trp Thr Val Pro Phe Ala Ala Phe Val Gly Ala Leu Val Thr Val 
115 120 125 

Ala Val Val Tyr Leu lie Ala Ser Ser Arg Ala Met Asp Gly Arg Gly 
130 135 140 

Ala Asp Pro Ala Thr Leu Val Leu Val Gly Met Ala He Thr Ala Phe 
145 150 155 160 
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Leu Gly Ala Val He Ser Ser Ala Thr Ala Asn Ala Pro Gin Asp Ser 
165 170 175 

Glu Leu Arg Ser Val Thr Phe Trp Leu Asn Gly Asp Leu Val Ser Arg 
180 185 " 190 

Thr Trp Glu His Val Gly Val Ala He He Pro He He Val Gly Leu 
195 200 205 

He Leu Ala He Gly Gly Ser Arg Asp Leu Asn Leu Leu Leu Leu Gly 
210 215 220 

Asp Ser Thr Ala Gin Thr Ser Gly Leu Asn Val Asn Arg Ala Arg He 
225 230 235 240 

He Leu Leu Ala Leu Ala Ala Leu Leu Thr Ala Thr Ala Val Ala Val 
245 250 255 

Ser Gly Thr He Thr Phe Val Gly Leu Val Val Pro His Leu Val Arg 
260 265 270 

He Val Leu Gly Ala Asp His Arg Ala Leu Leu Pro Ala Ala Ala He 
275 280 285 

Leu Gly Ala Thr Phe Val He Val Ser Asp Thr Val Ala Arg Met He 
290 295 300 

Phe Ser Pro He Val Leu Gin Thr Gly Val Val Val Ala Phe He Gly 
305 310 315 320 

Ser Pro He Phe Leu Tyr Leu Leu Leu Ser Met Arg Lys Arg Arg Gly 
325 330 " 335 



Leu Gly Leu 



<210> 493 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> FRXA02865 

<400> 493 

gagcggggtt gctatcggcc gaaagtttag ggttttgttc aatctgttgg ttagtattgc 60 

ttgggtaaac aagtcataac aattttcatt aagggtcgtt ttg teg cgc aca ggt 115 

Leu Ser Arg Thr Gly 

1 5 

gtt teg aaa aaa cca aag etc ace get cct gtt gtc ate ate ggc acc 163 

Val Ser Lys Lys Pro Lys Leu Thr Ala Pro Val Val He He Gly Thr 
10 15 20 

etc gtc ttg ttg ate ate gee ttc acc get tec etc atg ctg ggt ccc 211 
Leu Val Leu Leu lie He Ala Phe Thr Ala Ser Leu Met Leu Gly Pro 
25 30 35 - 
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gtg acg gtt cca ttg aat gag ctt gca acc aac ccc gtt gtc acc gat 259 
Val Thr Val Pro Leu Asn Glu Leu Ala Thr Asn Pro Val Val Thr Asp 
40 45 50 

ate cgt gca cca cgc att ate ate gca gca ttg gtg ggt gcg gcg ctg 307 
He Arg Ala Pro Arg He He He Ala Ala Leu Val Gly Ala Ala Leu 
55 ~ 60 65 

get gtc tec ggt gcg ate atg cag acg gtg ttt cac aac ccg ttg gcg 355 
Ala Val Ser Gly Ala He Met Gin Thr Val Phe His Asn Pro Leu Ala 
70 ' 75 80 85 

gat ccc ggc att gtg ggt gtg tec tec ggt gca get gtt gca get gtc 403 
Asp Pro Gly He Val Gly Val Ser Ser Gly Ala Ala Val Ala Ala Val 
90 ~ 95 100 

ttg gcg att gtc acc ggt gcg agt ttc ttt ggc caa tgg acc gtt cct 451 
Leu Ala He Val Thr Gly Ala Ser Phe Phe Gly Gin Trp Thr Val Pro 
105 110 115 

ttt gcg gee ttc gtg ggc gca ttg gtc acg gtg get gtg gta tat ttg 499 
Phe Ala Ala Phe Val Gly Ala Leu Val Thr Val Ala Val Val Tyr Leu 
120 125 130 

ate get agt tec cgc gcg atg gat ggc cgt ggc gca gat ccg gee acg 547 
He Ala Ser Ser Arg Ala Met Asp Gly Arg Gly Ala Asp Pro Ala Thr 
135 140 145 

ttg gta ctg gtc ggc atg get ate act gee ttt ttg ggt get gtt att 595 
Leu Val Leu Val Gly Met Ala He Thr Ala Phe Leu Gly Ala Val lie 
150 155 160 165 

tec age gee act gcg aac gca cca caa gat tct gag ctt cga tec gtg 64 3 
Ser Ser Ala Thr Ala Asn Ala Pro Gin Asp Ser Glu Leu Arg Ser Val 
170 175 180 

acg ttt tgg etc aac ggc gat ctg gta tct egg acg tgg gaa cat gtg 691 
Thr Phe Trp Leu Asn Gly Asp Leu Val Ser Arg Thr Trp Glu His Val 
185 190 195 

ggc gtt gca ata ate ccc att ate gtt ggg ttg att eta get ate ggc 739 
Gly Val Ala He lie Pro He lie Val Gly Leu lie Leu Ala lie Gly 
200 205 210 

ggt tec cgc gat ctg aac ttg ttg ctg ctg ggt gat tec aca gcg caa 787 
Gly Ser Arg Asp Leu Asn Leu Leu Leu Leu Gly Asp Ser Thr Ala Gin 
215 220 225 

aca tct gga etc aac gtc aac cgc gca cgc ate att ttg eta gca ctt 835 
Thr Ser Gly Leu Asn Val Asn Arg Ala Arg He lie Leu Leu Ala Leu 
230 235 240 245 

gcg gca ctg etc acc gee aca get gtt gcg gtc tec ggc acc att acg 883 
Ala Ala Leu Leu Thr Ala Thr Ala Val Ala Val Ser Gly Thr lie Thr 
250* 255 260 

ttt gtt gga ttg gta gta ccc cac ctg gtg cgc att gtt tta ggt gee 931 
Phe Val Gly Leu Val Val Pro His Leu Val Arg He Val Leu Gly Ala 
265 270 275 
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gat cac cga gcg tta etc ccg gec gec gcg att ttg ggc gec acg ttt 979 
Asp His Arg Ala Leu Leu Pro Ala Ala Ala lie Leu Gly Ala Thr Phe 
280 285 290 

gtt ate gtt tec gac act gtt gec cgc atg ate ttc tec ccc ate gtc 1027 
Val He Val Ser Asp Thr Val Ala Arg Met He Phe Ser Pro He Val 
295 300 305 

ttg caa aca ggc gtg gtg gtg gcg ttc att ggc tea cca att ttc ctt 1075 
Leu Gin Thr Gly Val Val Val Ala Phe He Gly Ser Pro He Phe Leu 
310 315 320 325 

tat tta ctg etc age atg cgc aag cga cgc gga ttg ggg ctg 1117 
Tyr Leu Leu Leu Ser Met Arg Lys Arg Arg Gly Leu Gly Leu 
330 335 

taaaaactca tgectcaatt agt 1140 



<210> 494 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Leu Ser Arg Thr Gly Val Ser Lys Lys Pro Lys Leu Thr Ala Pro Val 
15 10 15 

Val He lie Gly Thr Leu Val Leu Leu He He Ala Phe Thr Ala Ser 
20 25 30 

Leu Met Leu Gly Pro Val Thr Val Pro Leu Asn Glu Leu Ala Thr Asn 
35 40 45 

Pro Val Val Thr Asp He Arg Ala Pro Arg He He He Ala Ala Leu 
50 55 60 

Val Gly Ala Ala Leu Ala Val Ser Gly Ala He Met Gin Thr Val Phe 
65 70 75 80 

His Asn Pro Leu Ala Asp Pro Gly He Val Gly Val Ser Ser Gly Ala 
85 90 95 

Ala Val Ala Ala Val Leu Ala He Val Thr Gly Ala Ser Phe Phe Gly 
100 105 110 

i 

Gin Trp Thr Val Pro Phe Ala Ala Phe Val Gly Ala Leu Val Thr Val 
115 120 " 125 

Ala Val Val Tyr Leu He Ala Ser Ser Arg Ala Met Asp Gly Arg Gly 
130 135 140 

Ala Asp Pro Ala Thr Leu Val Leu Val Gly Met Ala He Thr Ala Phe 
145 150 155 160 

Leu Gly Ala Val He Ser Ser Ala Thr Ala Asn Ala Pro Gin Asp Ser 
165 170 175 

Glu Leu Arg Ser Val Thr Phe Trp Leu Asn Gly Asp Leu Val Ser Arg 
180 185 190 
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Thr Trp Glu His Val 
195 

He Leu Ala He Gly 
210 

Asp Ser Thr Ala Gin 
225 

He Leu Leu Ala Leu 
245 

Ser Gly Thr He Thr 
260 

He Val Leu Gly Ala 
275 

Leu Gly Ala Thr Phe 
290 

Phe Ser Pro He Val 

305 

Ser Pro He Phe Leu 
325 

Leu Gly Leu 



<210> 495 
<211> 1695 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1672) 
<223> RXA00181 

<400> 495 

gtatattcag acacccacgt cgattagtgt tgtagttcac agtgcttatt ttttatttgt 60 

atctttgcac gtttgtcccc tacccaaaag gagaaacctc atg age gat aac acc 115 

Met Ser Asp Asn Thr 
1 * 5 

tgg ttc ate ata gec ate gtt ate tat atg ttg gtg atg gtg etc ate 163 

Trp Phe He He Ala He Val He Tyr Met Leu Val Met Val Leu He 
10 15 20 

ggc tat tgg agt tac cgc aag aca gaa aaa tac gac gac tac atg etc 211 
Gly Tyr Trp Ser Tyr Arg Lys Thr Glu Lys Tyr Asp Asp Tyr Met Leu 
25 ' 30 35 

gee ggc cgc ggg etc aac cct ttt gtt gee gca atg tec gca ggt gec 259 
Ala Gly Arg Gly Leu Asn Pro Phe Val Ala Ala Met Ser Ala Gly Ala 
40 45 50 

tea gat atg tea ggt tgg ctg etc atg ggt ctg ccc ggc gcg ctg ttt 307 
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Gly Val Ala He 
200 

Gly Ser Arg Asp 
215 

Thr Ser Gly Leu 
230 

Ala Ala Leu Leu 



He Pro He He 
205 

Leu Asn Leu Leu 
220 

Asn Val Asn Arg 
235 

Thr Ala Thr Ala 
250 



Val Gly Leu 
Leu Leu Gly 



Ala Arg He 
240 

Val Ala Val 
255 



Phe Val Gly Leu 
265 



Val Val Pro His 



Leu Val Arg 
270 



Asp His Arg Ala 
280 

Val He Val Ser 
295 

Leu Gin Thr Gly 
310 

Tyr Leu Leu Leu 



Leu Leu Pro Ala 
285 

Asp Thr Val Ala 
300 

Val Val Val Ala 
315 

Ser Met Arg Lys 
330 



Ala Ala He 



Arg Met He 



Phe He Gly 
320 

Arg Arg Gly 
335 
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Ser Asp Met Ser Gly Trp Leu Leu Met Gly Leu Pro Gly Ala Leu Phe 
55 60 ~ 65 

gtc acc ggc atg tec gag ttg tgg ate gca gtc gga etc ace att ggt 355 
Val Thr Gly Met Ser Glu Leu Trp He Ala Val Gly Leu Thr He Gly 
70 75 80 J 85 

gca tgg gcg aac tgg atg tgg gtg gca cct cgt ctt cgt tct tat tec 4 03 
Ala Trp Ala Asn Trp Met Trp Val Ala Pro Arg Leu Arg Ser Tyr Ser 
90 95 100 

gaa ate teg gee aac tea ate acc ctg cct tea ttc ttt gag aac cga 451 
Glu lie Ser Ala Asn Ser He Thr Leu Pro Ser Phe Phe Glu Asn Arg 
105 110 115 

ctt cgc gat aaa tct cgc gcg ctt cgc ate att gca gca eta att ate 499 
Leu Arg Asp Lys Ser Arg Ala Leu Arg He He Ala Ala Leu lie He 
120 125 130 

att gtg ttc ttc acc ttc tac att tct tea ggc atg gtt get ggt gga 547 
He Val Phe Phe Thr Phe Tyr He Ser Ser Gly Met Val Ala Gly Gly 
135 140 145 

gtg tat tgg gag tec acg ttt ggt gga gat tat eta etc ggt atg gee 595 
Val Tyr Trp Glu Ser Thr Phe Gly Gly Asp Tyr Leu Leu Gly Met Ala 
150 155 160 " 165 

att gtc gca ggt gtg aca gtg ctg tat acc ttc att gga gga ttc ctt 643 
He Val Ala Gly Val Thr Val Leu Tyr Thr Phe He Gly Gly Phe Leu 
170 175 ~ 180 

get gtg tct tat aca gac gca gtt cag ggg act ate atg ttc ttc teg 691 
Ala Val Ser Tyr Thr Asp Ala Val Gin Gly Thr He Met Phe Phe Ser 
185 190 195 

ttg ate ate gtg cca gtc atg gca tat ttc gca ctg gcg aac ccc atg 739 
Leu He He Val Pro Val Met Ala- Tyr Phe Ala Leu Ala Asn Pro Met 
200 205 210 

gat att tgg age ttt gca aac tct aat gat tac ggc ccg cac acc gat 787 
Asp He Trp Ser Phe Ala Asn Ser Asn Asp Tyr Gly Pro His Thr Asp 
215 220 * 225 

gga att ggc aat ccc acc tac ttc tec atg ate agt ggc att tct gca 835 
Gly He Gly Asn Pro Thr Tyr Phe Ser Met He Ser Gly lie Ser Ala 
230 235 240 * 245 

gca gca ate att ggt aac tta ggt tgg ggt ctt gga tac ttc ggc cag 883 
Ala Ala lie lie Gly Asn Leu Gly Trp Gly Leu Gly Tyr Phe Gly Gin 
250 255 260 

cca cac att gtg gtt cgt ttc atg gca ctt cgc aca cca get gaa gca 931 

Pro His lie Val Val Arg Phe Met Ala Leu Arg Thr Pro Ala Glu Ala 
265 270 275 

*. 

aag caa ggc cgt cgc ate ggt att tec tgg atg ata ate tgc ctg att 979 

Lys Gin Gly Arg Arg He Gly lie Ser Trp Met He lie Cys Leu He 

280. 285 290 

ggt gca acc ttt acc gca att ate tec aca gtt ttc ttt gca caa aac 1027 
Gly Ala Thr Phe Thr Ala lie lie Ser Thr Val Phe Phe Ala Gin Asn 
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295 300 305 

ccc gac gcc aac ate act gac aca agg get tat gag tec ate ttc eta 1075 
Pro Asp Ala Asn lie Thr Asp Thr Arg Ala Tyr Glu Ser He Phe Leu 
310 315 320 325 

gat ctt gcc egg atg ctg ttc cac cca ttg ate get gga ctt att ctg 1123 
Asp Leu Ala Arg Met Leu Phe His Pro Leu He Ala Gly Leu He Leu 
330 335 340 

act get gtt etc gcg gcc ate atg tct acc atg teg tea cag ctg ctg 1171 
Thr Ala Val Leu Ala Ala He Met Ser Thr Met Ser Ser Gin Leu Leu 
345 350 355 

gtc acc gca tct tec ctg att gag gac ctg ctg aag gta gtt aaa aag 1219 
Val Thr Ala Ser Ser Leu He Glu Asp Leu Leu Lys Val Val Lys Lys 
360 365 370 

gac teg ctg age gaa cgc acc ctg ate atg ctg tct cgt gcc aca gtc 1267 
Asp Ser Leu Ser Glu Arg Thr Leu He Met Leu Ser Arg Ala Thr Val 
375 380 385 

ate att ctg gcg ate att gca gca gcc atg get att aac ccg tct gat 1315 
He He Leu Ala He He Ala Ala Ala Met Ala He Asn Pro Ser Asp 
390 395 400 405 

tec ate etc gga ttg gtg gga ttt gcg tgg gca gga ttc ggc tct gca 1363 
Ser He Leu Gly Leu Val Gly Phe Ala Trp Ala Gly Phe Gly Ser Ala 
410 415 420 

ttt ggt ccg ate ata ctt get age ctt tat tgg aag cgt etc aac gcc 1411 
Phe Gly Pro He He Leu Ala Ser Leu Tyr Trp Lys Arg Leu Asn Ala 
425 430 435 

gcc ggc get ate tec ggc atg att act ggt get att gtc tec ate gcg 1459 
Ala Gly Ala He Ser Gly Met He Thr Gly Ala He Val Ser He Ala 
440 445 450 

tgg ggt atg tec cca eta age gat acg ttg tat gaa ate ate cca ggt 1507 
Trp Gly Met Ser Pro Leu Ser Asp Thr Leu Tyr Glu He He Pro Gly 
455 460 465 

ttc gcc ttg gca acc ate gtg atg gtc gtt gtt tec etc ctg aca aag 1555 
Phe Ala Leu Ala Thr He Val Met Val Val Val Ser Leu Leu Thr Lys 
470 475 480 485 

gaa ccc tec gaa gaa ate etc aac gag ttt gaa acc gcc aag gat ctt 1603 
Glu Pro Ser Glu Glu He Leu Asn Glu Phe Glu Thr Ala Lys Asp Leu 
490 495 500 

get gcc get gtg gaa tea aac gag gat gtt gat ttc get gac gca get 1651 
Ala Ala Ala Val Glu Ser Asn Glu Asp Val Asp Phe Ala Asp Ala Ala 
505 510 515 

cag aag ctt teg aaa gaa agt taagecttag agggaaccaa acg 1695 
Gin Lys Leu Ser Lys Glu Ser 
520 



<210> 496 
<211> 524 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 496 

Met Ser Asp Asn Thr Trp Phe He He Ala He Val He Tyr Met Leu 
1 5 10 ' 15 

Val Met Val Leu He Gly Tyr Trp Ser Tyr Arg Lys Thr Glu Lys Tyr 
20 25 30 

Asp Asp Tyr Met Leu Ala Gly Arg Gly Leu Asn Pro Phe Val Ala Ala 
35 40 45 

Met Ser Ala Gly Ala Ser Asp Met Ser Gly Trp Leu Leu Met Gly Leu 
50 55 60 

Pro Gly Ala Leu Phe Val Thr Gly Met Ser Glu Leu Trp lie Ala Val 
65 70 75 80 

Gly Leu Thr lie Gly Ala Trp Ala Asn Trp Met Trp Val Ala Pro Arg 
85 90 95 

Leu Arg Ser Tyr Ser Glu lie Ser Ala Asn Ser lie Thr Leu Pro Ser 
100 105 no 

Phe Phe Glu Asn Arg Leu Arg Asp Lys Ser Arg Ala Leu Arg lie lie 
115 120 125 

Ala Ala Leu lie lie lie Val Phe Phe Thr Phe Tyr lie Ser Ser Gly 
130 135 140 

Met Val Ala Gly Gly Val Tyr Trp Glu Ser Thr Phe Gly Gly Asp Tyr 
145 150 155 160 

Leu Leu Gly Met Ala lie Val Ala Gly Val Thr Val Leu Tyr Thr Phe 
165 170 175 

He Gly Gly Phe Leu Ala Val Ser Tyr Thr Asp Ala Val Gin Gly Thr 
180 185 190 

He Met Phe Phe Ser Leu He lie Val Pro Val Met Ala Tyr Phe Ala 
195 200 205 

Leu Ala Asn Pro Met Asp lie Trp Ser Phe Ala Asn Ser Asn Asp Tyr 
210 215 220 

Gly Pro His Thr Asp Gly He Gly Asn Pro Thr Tyr Phe Ser Met He 
225 230 235 240 

Ser Gly He Ser Ala Ala Ala He lie Gly Asn Leu Gly Trp Gly Leu 
245 250 255 

Gly Tyr Phe Gly Gin Pro His lie Val Val Arg Phe Met Ala Leu Arg 
260 265 270 

Thr Pro Ala Glu Ala Lys Gin Gly Arg Arg lie Gly lie Ser Trp Met 
275 280 285 

He lie Cys Leu lie Gly Ala Thr Phe Thr Ala lie lie Ser Thr Val 
290 295 300 
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Phe Phe Ala Gin Asn Pro Asp Ala Asn lie Thr Asp Thr Arg Ala Tyr 
305 310 315 320 

Glu Ser lie Phe Leu Asp Leu Ala Arg Met Leu Phe His Pro Leu lie 
325 330 335 

Ala Gly Leu lie Leu Thr Ala Val Leu Ala Ala lie Met Ser Thr Met 
340 345 350 

Ser Ser Gin Leu Leu Val Thr Ala Ser Ser Leu lie Glu Asp Leu Leu 
355 360 365 

Lys Val Val Lys Lys Asp Ser Leu Ser Glu Arg Thr Leu lie Met Leu 
370 375 380 

Ser Arg Ala Thr Val He He Leu Ala He He Ala Ala Ala Met Ala 
385 390 395 400 

He Asn Pro Ser Asp Ser He Leu Gly Leu Val Gly Phe Ala Trp Ala 
405 410 415 

Gly Phe Gly Ser Ala Phe Gly Pro He He Leu Ala Ser Leu Tyr Trp 
420 425 430 

Lys Arg Leu Asn Ala Ala Gly Ala He Ser Gly Met He Thr Gly Ala 
435 440 445 

He Val Ser He Ala Trp Gly Met Ser Pro Leu Ser Asp Thr Leu Tyr 
450 * 455 460 

Glu He He Pro Gly Phe Ala Leu Ala Thr He Val Met Val Val Val 
465 470 475 480 

Ser Leu Leu Thr Lys Glu Pro Ser Glu Glu He Leu Asn Glu Phe Glu 
485 490 495 

Thr Ala Lys Asp Leu Ala Ala Ala Val Glu Ser Asn Glu Asp Val Asp 
500 505 510 



Phe Ala Asp Ala Ala Gin Lys Leu Ser Lys Glu Ser 
515. * 520 



<210> 497 
<211> 1476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1453) 
<223> RXA00591 

<400> 497 

gcaacgccac aggcaaaatc caaaagaaca tcctgcgaga cttcaccatc cccgtttcat 60 

aaacccccca acgtcacttt gaaaacactt ggagaacgca atg act aca tct tec 115 

Met Thr Thr Ser Ser 

1 5 

aca get teg ccg ate get gaa tta caa aac etc age ccg aag caa aga 163 
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Thr Ala Ser Pro He Ala Glu Leu Gin Asn Leu Ser Pro Lys Gin Arg 
10 15 20 

aaa tea gaa tec egg cgc gcg att ata tec age tac ttg ggc tec acg 211 
Lys Ser Glu Ser Arg Arg Ala He He Ser Ser Tyr Leu Gly Ser Thr 
25 30 ^ 35 

ate gag ttc tat gac ttc ctg tta tat gee gca gee tec gcg acg gta 259 
He Glu Phe Tyr Asp Phe Leu Leu Tyr Ala Ala Ala Ser Ala Thr Val 
40 45 50 

ttc ccc gca gtg ttc ttt acc aat etc gat ccg ctg get gga acc att 307 
Phe Pro Ala Val Phe Phe Thr Asn Leu Asp Pro Leu Ala Gly Thr He 
55 60 65 

gee gee tac gga acc ttc gec gca ggt tat tta get agg cca ctt ggt 355 
Ala Ala Tyr Gly Thr Phe Ala Ala Gly Tyr Leu Ala Arg Pro Leu Gly 
70 75 80 85 

gga gca ate ttc gga cac ttc ggt gac cgt ctt gga cgc aag aag atg 403 
Gly Ala He Phe Gly His Phe Gly Asp Arg Leu Gly Arg Lys Lys Met 
90 95 100 

ctt gtg ttg tec atg etc ate atg ggt gtg gca tec aca tgc ate ggc 451 
Leu Val Leu Ser Met Leu He Met Gly Val Ala Ser Thr Cys He Gly 
105 no us 

ctt -gtc cca age get gaa atg ate gga age atg ggc gcg gta ate ctg 4 99 
Leu Val Pro Ser Ala Glu Met He Gly Ser Met Gly Ala Val He Leu 
120 125 130 

ate atg ctg cgc ate tgc caa ggc ate get gtc ggt ggc gaa tgg ggc 547 
He Met Leu Arg He Cys Gin Gly He Ala Val Gly Gly Glu Trp Gly 
135 140 145 

gga get gee etc atg gcg etc gag cac tea gat tec aag aag cgc gga 595 
Gly Ala Ala Leu Met Ala Leu Glu His Ser Asp Ser Lys Lys Arg Gly 
"0 155 160 ' 165 

ttc gee gee tec ttc acc aac get ggt gca cca acc ggc get gca ctg 643 
Phe Ala Ala Ser Phe Thr Asn Ala Gly Ala Pro Thr Gly Ala Ala Leu 
170 175 " 180 

gga acc ttc gcg etc ggt acc gca tct get gtt etc acc cag gag caa 691 
Gly Thr Phe Ala Leu Gly Thr Ala Ser Ala Val Leu Thr Gin Glu Gin 
185 190 195 

ttc ctt tea tgg ggt tgg cgc ate cca ttc ctg etc tct ttc gtt ctg 739 
Phe Leu Ser Trp Gly Trp Arg He Pro Phe Leu Leu Ser Phe Val Leu 
200 205 210 

ctg att gtc ggc ttg gtt ate cgc gcg aaa gtt age gaa tea cca ctg 787 
Leu He Val Gly Leu Val He Arg Ala Lys Val Ser Glu Ser Pro Leu 
215 220 225 

*> 

ttc gca get gca gcg gee gee gaa aaa gee aag cca acc gaa cgt aaa 835 
Phe Ala Ala Ala Ala Ala Ala Glu Lys Ala Lys Pro Thr Glu Arg Lys 
230 235 240 245 

gtc ccc etc ttg cag gtt ctt cgc cga cca aag gca ctg ate ttg acc 883 
Val Pro Leu Leu Gin Val Leu Arg Arg Pro Lys Ala Leu lie Leu Thr 
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250 255 260 

atg ctt ggc ggc gca tea gga ttc gga ctt caa gtt etc ttg tec ace 931 

Met Leu Gly Gly Ala Ser Gly Phe Gly Leu Gin Val Leu Leu Ser Thr 

265 270 275 

ttc tec ate age tac gca aca caa tec ggc ate gaa aga tec age gtc 979 

Phe Ser lie Ser Tyr Ala Thr Gin Ser Gly lie Glu Arg Ser Ser Val 

280 285 290 

etc tac gee ttc gca gtc gee tea gtg ttc tct gtc ttc ttt gtg ate 1027 

Leu Tyr Ala Phe Ala Val Ala Ser Val Phe Ser Val Phe Phe Val He 

295 300 305 

etc ttc ggt cgc gta tec gac etc ttc gga cgc cga ccc gtc atg ate 1075 

Leu Phe Gly Arg Val Ser Asp Leu Phe Gly Arg Arg Pro Val Met He 

310 315 320 325 

ate gcg etc gta ctg ttc gtg gee tac ctg ccg gca ttc ttc egg atg 1123 

He Ala Leu Val Leu Phe Val Ala Tyr Leu Pro Ala Phe Phe Arg Met 

330 335 340 

etc ace tea gac aac tgg ttc ate ctg etc teg gca ttc ace ate gcg 1171 

Leu Thr Ser Asp Asn Trp Phe He Leu Leu Ser Ala Phe Thr lie Ala 

345 350 355 

etc gca etc cac gee atg ctt tac ggc cca eta gca gcg ttt ate tec 1219 

Leu Ala Leu His Ala Met Leu Tyr Gly Pro Leu Ala Ala Phe He Ser 

360 365 370 

gaa caa ttc gga ace tec gcg cgc tac aca ggc gca tec ctg ggt tac 1267 

Glu Gin Phe Gly Thr Ser Ala Arg Tyr Thr Gly Ala Ser Leu Gly Tyr 

375 380 385 

cag ttg gee acg etc ate ggt gca gga ttc ace cca ace ate ctg get 1315 

Gin Leu Ala Thr Leu He Gly Ala Gly Phe Thr Pro Thr He Leu Ala 

390 395 400 405 

age etc tac gcg gga cca ggc ggc gga ace tct gtc ace cca gtc ate 1363 

Ser Leu Tyr Ala Gly Pro Gly Gly Gly Thr Ser Val Thr Pro Val He 

410 415 420 

gtc ttc etc gca acg atg tec eta gtg tec ate ate gee ate gca ate 1411 

Val Phe Leu Ala Thr Met Ser Leu Val Ser He He Ala He Ala He 

425 430 435 

acc aga gaa tea aaa gac cac gat ctt tct act tac gaa cac 1453 

Thr Arg Glu Ser Lys Asp His Asp Leu Ser Thr Tyr Glu His 

440 ' 445 450 

taaggggacg atagggtcaa ttt 1476 



<210> 498 
<211> 451 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Thr Thr Ser Ser Thr Ala Ser Pro He Ala Glu Leu Gin Asn Leu 
15 10 15 
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Ser Pro Lys Gin Arg Lys Ser Glu Ser Arg Arg Ala He He Ser Ser 
20 25 30 

Tyr Leu Gly Ser Thr He Glu Phe Tyr Asp Phe Leu Leu Tyr Ala Ala 
35 40 45 

Ala Ser Ala Thr Val Phe Pro Ala Val Phe Phe Thr Asn Leu Asp Pro 
50 55 60 

Leu Ala Gly Thr He Ala Ala Tyr Gly Thr Phe Ala Ala Gly Tyr Leu 
65 70 75 ~ 80 

Ala Arg Pro Leu Gly Gly Ala He Phe Gly His Phe Gly Asp Arg Leu 
85 90 * 95 

Gly Arg Lys Lys Met Leu Val Leu Ser Met Leu He Met Gly Val Ala 
100 105 HO 

Ser Thr Cys He Gly Leu Val Pro Ser Ala Glu Met He Gly Ser Met 
115 120 125 

Gly Ala Val He Leu He Met Leu Arg He Cys Gin Gly He Ala Val 
130 135 140 

Gly Gly Glu Trp Gly Gly Ala Ala Leu Met Ala Leu Glu His Ser Asp 

150 155 160 

Ser Lys Lys Arg Gly Phe Ala Ala Ser Phe Thr Asn Ala Gly Ala Pro 
165 170 175 

Thr Gly Ala Ala Leu Gly Thr Phe Ala Leu Gly Thr Ala Ser Ala Val 
180 185 " 190 

Leu Thr Gin Glu Gin Phe Leu Ser Trp Gly Trp Arg He Pro Phe Leu 
195 200 205 

Leu Ser Phe Val Leu Leu lie Val Gly Leu Val He Arg Ala Lys Val 
210 215 220 

Ser Glu Ser Pro Leu Phe Ala Ala Ala Ala Ala Ala Glu Lys Ala Lys 
225 230 235 ~ 240 

Pro Thr Glu Arg Lys Val Pro Leu Leu Gin Val Leu Arg Arg Pro Lys 
245 250 255 

Ala Leu He Leu Thr Met Leu Gly Gly Ala Ser Gly Phe Gly Leu Gin 
260 265 270 

Val Leu Leu Ser Thr Phe Ser He Ser Tyr Ala Thr Gin Ser Gly He 
275 280 285 

Glu Arg Ser Ser Val Leu Tyr Ala Phe Ala Val Ala Ser Val Phe Ser 
290 295 300 

Val Phe Phe Val He Leu Phe Gly Arg Val Ser Asp Leu Phe Gly Arg 
305 310 315 320 



Arg Pro Val Met He He Ala Leu Val Leu Phe Val Ala Tyr Leu Pro 
325 330 335 
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Ala Phe Phe Arg Met Leu Thr Ser Asp Asn Trp Phe lie Leu Leu Ser 
340 345 350 

Ala Phe Thr He Ala Leu Ala Leu His Ala Met Leu Tyr Gly Pro Leu 
355 360 365 

Ala Ala Phe He Ser Glu Gin Phe Gly Thr Ser Ala Arg Tyr Thr Gly 
370 375 380 

i 

Ala Ser Leu Gly Tyr Gin Leu Ala Thr Leu He Gly Ala Gly Phe Thr 
385 390 395 400 

Pro Thr lie Leu Ala Ser Leu Tyr Ala Gly Pro Gly Gly Gly Thr Ser 
405 410 415 

Val Thr Pro Val He Val Phe Leu Ala Thr Met Ser Leu Val Ser He 
420 425 430 

He Ala He Ala He Thr Arg Glu Ser Lys Asp His Asp Leu Ser Thr 
435 440 445 

Tyr Glu His 
450 



<210> 499 
<211> 1635 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) (1612) 

<223> RXA01629 

-<400> 499 

caggaagaag ttaacaccgc ccaggggtgc gttggatgat gatcatctac aaacaaacat 60 

tccgttatgc actcataaga tatgacgaga ggttttactc gtg age ccg att cgc 115 

Val Ser Pro lie Arg 
1 5 

tea aaa aag aaa ate aag aac gaa cca aga eta aca gtc gat gac gtc 163 
Ser Lys Lys Lys He Lys Asn Glu Pro Arg Leu Thr Val Asp Asp Val 
10 15 20 

aac gtt gtt ccc cca aag aag ate cgt ccg gee att aaa ggc act gtg 211 
Asn Val Val Pro Pro Lys Lys He Arg Pro Ala lie Lys Gly Thr Val 
25 30 35 

gtg ggt aac ttc atg gag tgg tac gac ttc gga att tat ggt tat ttg 259 
Val Gly Asn Phe Met Glu Trp Tyr Asp Phe Gly lie Tyr Gly Tyr Leu 
40 45 50 

acg gtc acg atg acc gca gta ttt acc caa ggc ctg ccg caa gaa tgg 307 
Thr Val Thr Met Thr Ala Val Phe Thr Gin Gly Leu Pro Gin Glu Trp 
55 60 65 

cag ttg ttg gee gtg atg ttt ggt ttc gcg gtg tct tat tta gtt cgc 355 
Gin Leu Leu Ala Val Met Phe Gly Phe Ala Val Ser Tyr Leu Val 'Arg 
70 75 80 85 
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ccg ctt ggt ggc ctg gtt ctg ggt ccg ctt ggc gat aag gtt ggc cgc 403 
Pro Leu Gly Gly Leu Val Leu Gly Pro Leu Gly Asp Lys Val Gly Arg 
90 95 * 100 

cag aag gtt ttg tac gta acc atg gcc atg atg gcc gtg tct acg gcg 451 
Gin Lys Val Leu Tyr Val Thr Met Ala Met Met Ala Val Ser Thr Ala 
105 HO us 

ctg att ggc ttg ctg ccg acg gcg gcg teg ata ggc get tgg get ttg 4 99 
Leu He Gly Leu Leu Pro Thr Ala Ala Ser He Gly Ala Trp Ala Leu 
120 125 130 

gtg ctt ttg tac ctg ttg aag atg gtg cag gga ttt teg act ggt ggt 547 
Val Leu Leu Tyr Leu Leu Lys Met Val Gin Gly Phe Ser Thr Gly Gly 
135 140 145 



gaa tat get ggt gcg acc acc tat gtt get gag ttt gcg ccg gat cgt 
Glu Tyr Ala Gly Ala Thr Thr Tyr Val Ala Glu Phe Ala Pro Asp Arq 
150 155 160 " * 



165 



ttc ctg act gcg ate ccg ctg ggc ate att gcg gtg tac ctg cgt act 
Phe Leu Thr Ala He Pro Leu Gly He He Ala Val Tyr Leu Arq Thr 
215 220 225 



att gtg gca gcg acc aac acc gcc ggt tac gcg eta acc agt tac atg 

He Val Ala Ala Thr Asn Thr Ala Gly Tyr Ala Leu Thr Ser Tyr Met 

280 285 290 

cct gtg tat eta gag gag cag ate ggt ctg cac tec gca tec get gcc 

Pro Val Tyr Leu Glu Glu Gin He Gly Leu His Ser Ala Ser Ala Ala 

295 300 305 

get gtg acc gtg ccg att ctg gtt gtt atg tec ctg ctg ctg cca ttt 

Ala Val Thr Val Pro He Leu Val Val Met Ser Leu Leu Leu Pro Phe 

310 315 320 325 



595 



643 



691 



cga cga ggt ttc ttc gga get ttc eta gat atg ggt tec tac ctg ggc 
Arg Arg Gly Phe Phe Gly Ala Phe Leu Asp Met Gly Ser Tyr Leu Gly 
170 175 180 

ttt gcc gcg ggt get teg gtc gtg gcg att act acc tgg gtg acc act 
Phe Ala Ala Gly Ala Ser Val Val Ala He Thr Thr Trp Val Thr Thr 
185 190 195 

cac ttc tat ggc gca act gcc atg gag gat ttc ggt tgg cgt att cct 739 
His Phe Tyr Gly Ala Thr Ala Met Glu Asp Phe Gly Trp Arg He Pro 
200 205 210 



787 



cgt ate cct gag acc cct gcg ttt gag aac aac caa gac gag cca aat 835 

Arg He Pro Glu Thr Pro Ala Phe Glu Asn Asn Gin Asp Glu Pro Asn 

230 235 240 ^ 245 

gca gtt gtt gaa aag gac act gaa gat cct tat gca cgc ctg ggc ctg 883 

Ala Val Val Glu Lys Asp Thr Glu Asp Pro Tyr Ala Arg Leu Gly Leu 

250 255 260 

get ggt gtt ate cgc cac cac tgg cgt cca ctg ctg att ggt att gcg 931 

Ala Gly Val lie Arg His His Trp Arg Pro Leu Leu lie Gly He Ala 

265 270 275 



979 



1027 
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gtt ggt atg tgg agt gac cgc gtg ggc cgc aag cct gtc tac gcg act 1123 

Val Gly Met Trp Ser Asp Arg Val Gly Arg Lys Pro Val Tyr Ala Thr 

330 335 340 

get gtt gcg gca acg ctg ate ttg atg gtt cct gec ttc ttg ate atg 1171 

Ala Val Ala Ala Thr Leu lie Leu Met Val Pro Ala Phe Leu He Met 

345 350 355 

aac acc gga acc ate ggc gec gta ctg att gca ctg tec atg gtt get 1219 

Asn Thr Gly Thr He Gly Ala Val Leu He Ala Leu Ser Met Val Ala 

360 365 370 

att cca acc ggt ttg tat gtg gca ctg tec gca tct gee ctg cca gcg 1267 

He Pro Thr Gly Leu Tyr Val Ala Leu Ser Ala Ser Ala Leu Pro Ala 

375 ~ 380 385 

ctg ttc cca acc gcg tea cga ttc tct gga atg ggt att tec tac aac 1315 

Leu Phe Pro Thr Ala Ser Arg Phe Ser Gly Met Gly He Ser Tyr Asn 

390 395 400 405 

att tec gtg teg ttg ttc ggt ggt aca acc ccg ctg ate acc cag ttc 1363 

lie Ser Val Ser Leu Phe Gly Gly Thr Thr Pro Leu He Thr Gin Phe 

410 415 420 

ctg ctg cag aag act ggc ctg gat ate gtt cca gcg etc tac ate atg 1411 

Leu Leu Gin Lys Thr Gly Leu Asp He Val Pro Ala Leu Tyr He Met 

425 430 435 

ttc ttc tct gca ate gca ggt gtg gcg ctg ctg ttc atg acc gag tct 1459 

Phe Phe Ser Ala He Ala Gly Val Ala Leu Leu Phe Met Thr Glu Ser 

440 445 450 

tea cag aag cca ctg ctt ggc tea ttc cca acc gtg gaa acc aag tct 1507 

Ser Gin Lys Pro Leu Leu Gly Ser Phe Pro Thr Val Glu Thr Lys Ser 

455 460 465 

gag gec gtg gag ate gtg aag aac cag gac gag gat cca aat att gat 1555 

Glu Ala Val Glu He Val Lys Asn Gin Asp Glu Asp Pro Asn He Asp 

470 475 480 485 

ctt tec cat atg ccg ttt cct gat gag gaa aac gta ggt get gaa aag 1603 

Leu Ser His Met Pro Phe Pro Asp Glu Glu Asn Val Gly Ala Glu Lys 

490 495 500 

caa aac gca taaccgtaaa gcccgctgca agg 1635 
Gin Asn Ala 



<210> 500 
<211> 504 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Val Ser Pro He Arg Ser Lys Lys Lys lie Lys Asn Glu Pro Arg Leu 
15 10 15 

Thr Val Asp Asp Val Asn Val Val Pro Pro Lys Lys lie Arg Pro Ala 
20 25 30 



728 



WO 01/00805 



PCT/IB00/00926 



He Lys Gly Thr Val Val Gly Asn Phe Met Glu Trp Tyr Asp Phe Gly 
35 40 * 45 

He Tyr Gly Tyr Leu Thr Val Thr Met Thr Ala Val Phe Thr Gin Gly 
50 55 60 

Leu Pro Gin Glu Trp Gin Leu Leu Ala Val Met Phe Gly Phe Ala Val 
6 ^ 70 4 75 80 

Ser Tyr Leu Val Arg Pro Leu Gly Gly Leu Val Leu Gly Pro Leu Gly 
85 90 " 95 

Asp Lys Val Gly Arg Gin Lys Val Leu Tyr Val Thr Met Ala Met Met 
100 105 110 

Ala Val Ser Thr Ala Leu He Gly Leu Leu Pro Thr Ala Ala Ser He 
115 120 125 

Gly Ala Trp Ala Leu Val Leu Leu Tyr Leu Leu Lys Met Val Gin Gly 
130 135 140 

Phe Ser Thr Gly Gly Glu Tyr Ala Gly Ala Thr Thr Tyr Val Ala Glu 
145 150 155 160 

Phe Ala Pro Asp Arg Arg Arg Gly Phe Phe Gly Ala Phe Leu Asp Met 
165 170 175 

Gly Ser Tyr Leu Gly Phe Ala Ala Gly Ala Ser Val Val Ala He Thr 
180 185 190 

Thr Trp Val Thr Thr His Phe Tyr Gly Ala Thr Ala Met Glu Asp Phe 
195 200 205 

Gly Trp Arg He Pro Phe Leu Thr Ala lie Pro Leu Gly He He Ala 
210 215 220 

Val Tyr Leu Arg Thr Arg lie Pro Glu Thr Pro Ala Phe Glu Asn Asn 
225 230 235 240 

Gin Asp Glu Pro Asn Ala Val Val Glu Lys Asp Thr Glu Asp Pro Tyr 
245 250 255 

Ala Arg Leu Gly Leu Ala Gly Val lie Arg His His Trp Arg Pro Leu 
260 265 270 

Leu lie Gly He Ala lie Val Ala Ala Thr Asn Thr Ala Gly Tyr Ala 
275 280 285 

Leu Thr Ser Tyr Met Pro Val Tyr Leu Glu Glu Gin lie Gly Leu His 
290 295 300 

Ser Ala Ser Ala Ala Ala Val Thr Val Pro He Leu Val Val Met Ser 
305 310 315 320 

Leu Leu Leu Pro Phe Val Gly Met*. Trp Ser Asp Arg Val Gly Arg Lys 
325 330 335 

Pro Val Tyr Ala Thr Ala Val Ala Ala Thr Leu lie Leu Met Val Pro 
340 345 350 



Ala Phe Leu lie Met Asn Thr Gly Thr lie Gly Ala Val Leu lie Ala 
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355 360 365 

Leu Ser Met Val Ala He Pro Thr Gly Leu Tyr Val Ala Leu Ser Ala 
370 375 380 

Ser Ala Leu Pro Ala Leu Phe Pro Thr Ala Ser Arg Phe Ser Gly Met 
385 390 • 395 400 

Gly He Ser Tyr Asn He Ser Val Ser Leu Phe Gly Gly Thr Thr Pro 
405 410 ~ 415 

Leu He Thr Gin Phe Leu Leu Gin Lys Thr Gly Leu Asp He Val Pro 
420 425 430 

Ala Leu Tyr He Met Phe Phe Ser Ala He Ala Gly Val Ala Leu Leu 
435 440 445 

Phe Met Thr Glu Ser Ser Gin Lys Pro Leu Leu Gly Ser Phe Pro Thr 
450 455 " 460 

Val Glu Thr Lys Ser Glu Ala Val Glu He Val Lys Asn Gin Asp Glu 
465 470 475 480 

Asp Pro Asn He Asp Leu Ser His Met Pro Phe Pro Asp Glu Glu Asn 
485 490 495 

Val Gly Ala Glu Lys Gin Asn Ala 
500 



<210> 501 
<211> 1509 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1486) 
<223> RXA02030 

<400> 501 

gcgcctaaca tctcattgta tgggattgac tctaataatc tcctgtggaa acatcgcaag 60 

ggtaattatt ggaatctatt attgtgtgag gcgataactc gtg acc aca act gat 115 

Val Thr Thr Thr Asp 

1 5 

cac tec acg gag ttg aat cct tct gat cca ggt ggg cag acg gca acc 163 

His Ser Thr Glu Leu Asn Pro Ser Asp Pro Gly Gly Gin Thr Ala Thr 

10 15 20 

eta gtg att gac aag aaa act s aaa cgt egg gtt gca gca gec tec acc 211 
Leu Val He Asp Lys Lys Thr Lys Arg Arg Val Ala Ala Ala Ser Thr 
25 30 35 

ate ggc aca acc ate gag ttc tac gat ttt tat gcg tac get gcg gca 259 
He Gly Thr Thr He Glu Phe Tyr Asp Phe Tyr Ala Tyr Ala Ala Ala 
40 45 50 

get gtc gtt gtt ttc cca agt ctg ttt ttc cct gee aat gac aac cca 307 
Ala Val Val Val Phe Pro Ser Leu Phe Phe Pro Ala Asn Asp Asn Pro 
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55 60 65 

acc gtg aac ctg ttg gca teg ttt gec acc ttt ggt ctt gcg ttc gtt 355 

Thr Val Asn Leu Leu Ala Ser Phe Ala Thr Phe Gly Leu Ala Phe Val 

70 75 80 85 

get cgt cca etc ggt tea ate att ttc ggg cac ttc ggt gac cgt gtg 403 

Ala Arg Pro Leu Gly Ser He He Phe Gly His Phe Gly Asp Arg Val 

90 95 J 100 

gga cgc aaa get acc ttg ate ggt tea ctg ctg acc atg ggc att gee 4 51 

Gly Arg Lys Ala Thr Leu He Gly Ser Leu Leu Thr Met Gly He Ala 

105 110 H5 

acc ate ttg ate ggc ctg ctg cct act tat ggt cag gtc gga ate att 499 

Thr He Leu lie Gly Leu Leu Pro Thr Tyr Gly Gin Val Gly He He 

120 125 130 

gca ccg gcg ctg ttg gcg etc atg cgt ttc tgc cag ggc ctg ggc ctt 547 

Ala Pro Ala Leu Leu Ala Leu Met Arg Phe Cys Gin Gly Leu Gly Leu 

135 140 ' 145 

ggc ggt gaa tgg tct ggc get gcg ttg ctg get ggt gaa aac gcg gaa 595 

Gly Gly Glu Trp Ser Gly Ala Ala Leu Leu Ala Gly Glu Asn Ala Glu 

150 155 160 " 165 



aac act cac cgc get cgt get gca atg tgg cca cag ctg # ggt gca ccg 
Asn Thr His Arg Ala Arg Ala Ala Met Trp Pro Gin Leu *Gly Ala Pro 
170 175 180 



643 



ttt ggt ttc ttc ttg gee aat ggt ttc atg etc att ctg gtc ggt gtg 691 
Phe Gly Phe Phe Leu Ala Asn Gly Phe Met Leu He Leu Val Gly Val 
185 190 195 

ctt gee cat cag gac ggc gat ctt cac ggc gcg ttc atg acc tgg ggt 739 
Leu Ala His Gin Asp Gly Asp Leu His Gly Ala Phe Met Thr Trp Gly 
200 205 210 

tgg cgt ctg cca ttc ctg tct teg gcg ate atg ate gca gtt ggc ctg 787 
Trp Arg Leu Pro Phe Leu Ser Ser Ala He Met He Ala Val Gly Leu 
215 220 225 

tgg gtg cgt ttc tea ctg gag gaa act cca gtg ttc aag cag get gtt 835 
Trp Val Arg Phe Ser Leu Glu Glu Thr Pro Val Phe Lys Gin Ala Val 
230 235 240 245 

gat cag ggc aag aag gtg aag tct ccg etc aag gag ctg ttc aag act 883 
Asp Gin Gly Lys Lys Val Lys Ser Pro Leu Lys Glu Leu Phe Lys Thr 
250 255 260 

tec cct ggc cct gtt gtg cag get act ttg ate atg ctg tec act tat 931 
Ser Pro Gly Pro Val Val Gin Ala Thr Leu He Met Leu Ser Thr Tyr 
265 270 275 

acc ttg ttc tac ctg gtt acc acg tgg att ctg teg tat ggc ate ggt 979 
Thr Leu Phe Tyr Leu Val Thr Thr Trp He Leu Ser Tyr Gly He Gly 
280 285 290 

aat cgc age acc gga aac ggc ctg tct att ccg tac ttt gag ttc ttg 1027 
Asn Arg Ser Thr Gly Asn Gly Leu Ser lie Pro Tyr Phe Glu Phe Leu 
295 300 305 
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cag ttg cag ctg gcc acc ate gtg ttc ttc gec ate atg ate cct gtg 1075 

Gin Leu Gin Leu Ala Thr He Val Phe Phe Ala He Met He Pro Val 
310 315 320 325 

tea ggc tgg ttg get gat gtg tgg ggt cgt aaa aac acc ctg acc ttg 1123 

Ser Gly Trp Leu Ala Asp Val Trp Gly Arg Lys Asn Thr Leu Thr Leu 

330 335 340 

get tct gtg ctg ctt etc ggc ttt ggt ctg acg ttt aat ctg ctt etc 1171 

Ala Ser Val Leu Leu Leu Gly Phe Gly Leu Thr Phe Asn Leu Leu Leu 
345 350 355 

gat cca gag acc gcc acc aag acc acc gtg ttc ate ttc ttg ttc gtg 1219 

Asp Pro Glu Thr Ala Thr Lys Thr Thr Val Phe He Phe Leu Phe Val 
360 365 370 

ggc atg age ate atg ggt ctg ate ttt gga ccc atg teg gca att ttg 1267 

Gly Met Ser He Met Gly Leu He Phe Gly Pro Met Ser Ala He Leu 
375 380 385 

ccg gag etc ttc ccc acc aac gtc cgc tac acg ggc tec gga ate gcc 1315 

Pro Glu Leu Phe Pro Thr Asn Val Arg Tyr Thr Gly Ser Gly He Ala 
390 395 400 * 405 

tac aat gtc tec teg ate etc ggt gca get att gca ccg ttc ate gca 1363 

Tyr Asn Val Ser Ser He Leu Gly Ala Ala He Ala Pro Phe He Ala 

410 ^ 415 420 

acg tgg ctg gtg tec gag ttt tea gtg gcg tac gtc ggc tat tac etc 1411 

Thr Trp Leu Val Ser Glu Phe Ser Val Ala Tyr Val Gly Tyr Tyr Leu 
425 430 435 

ate ate gtc acc gca att acc ttt gtt gcg gtg ctg acg atg aag gaa 1459 

He He Val Thr Ala He Thr Phe Val Ala Val Leu Thr Met Lys Glu 
440 445 450 

aac aaa aac cac gac etc cga gag gtc taaaagattt ttgettateg 1506 

Asn Lys Asn His Asp Leu Arg Glu Val 
455 460 

acg 1509 



<210> 502 
<211> 462 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Val Thr Thr Thr Asp His Ser Thr Glu Leu Asn Pro Ser Asp Pro Gly 
15 10 15 

Gly Gin Thr Ala Thr Leu Val He Asp Lys Lys Thr Lys Arg Arg Val 
20 25 30 

Ala Ala Ala Ser Thr He Gly Thr Thr He Glu Phe Tyr Asp Phe Tyr 
35 4 0 4 5 

Ala Tyr Ala Ala Ala Ala Val Val Val Phe Pro Ser Leu Phe Phe Pro 
50 55 60 
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Ala Asn Asp Asn Pro Thr Val Asn Leu Leu Ala Ser Phe Ala Thr Phe 
65 70 75 80 

Gly Leu Ala Phe Val Ala Arg Pro Leu Gly Ser He He Phe Gly His 
85 90 95 

Phe Gly Asp Arg Val Gly Arg Lys Ala Thr Leu He Gly Ser Leu Leu 
100 105 110 

Thr Met Gly He Ala Thr lie Leu He Gly Leu Leu Pro Thr Tyr Gly 
115 120 125 

Gin Val Gly He He Ala Pro Ala Leu Leu Ala Leu Met Arg Phe Cys 
130 135 140 

Gin Gly Leu Gly Leu Gly Gly Glu Trp Ser Gly Ala Ala Leu Leu Ala 
145 150 155 160 

Gly Glu Asn Ala Glu Asn Thr His Arg Ala Arg Ala Ala Met Trp Pro 
165 170 175 

Gin Leu Gly Ala Pro Phe Gly Phe Phe Leu Ala Asn Gly Phe Met Leu 
180 185 190 

He Leu Val Gly Val Leu Ala His Gin Asp Gly Asp Leu His Gly Ala 
195 200 " 205 

Phe Met Thr Trp Gly Trp Arg Leu Pro Phe Leu Ser Ser Ala He Met 
210 215 220 

He Ala Val Gly Leu Trp Val Arg Phe Ser Leu Glu Glu Thr Pro Val 
225 230 235 240 

Phe Lys Gin Ala Val Asp Gin Gly Lys Lys Val Lys Ser Pro Leu Lys 
245 250 255 

Glu Leu Phe Lys Thr Ser Pro Gly Pro Val Val Gin Ala Thr Leu He 
260 265 270 

Met Leu Ser Thr Tyr Thr Leu Phe Tyr Leu Val Thr Thr Trp He Leu 
275 280 285 

Ser Tyr Gly He Gly Asn Arg Ser Thr Gly Asn Gly Leu Ser He Pro 
290 295 300 

Tyr Phe Glu Phe Leu Gin Leu Gin Leu Ala Thr He Val Phe Phe Ala 

310 315 320 

He Met He Pro Val Ser Gly Trp Leu Ala Asp Val Trp Gly Arg Lys 
325 330 ' 335 

Asn Thr Leu Thr Leu Ala Ser Val Leu Leu Leu Gly Phe Gly Leu Thr 
340 345 350 

Phe Asn Leu Leu Leu Asp Pro Glu Thr Ala Thr Lys Thr Thr Val Phe 
355 360 365 



He Phe Leu Phe Val Gly Met Ser He Met Gly Leu He Phe Gly Pro 
370 375 380 
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Met Ser Ala lie Leu Pro Glu Leu Phe Pro Thr Asn Val Arg Tyr Thr 
385 390 395 400 

Gly Ser Gly lie Ala Tyr Asn Val Ser Ser lie Leu Gly Ala Ala He 
405 410 415 

Ala Pro Phe He Ala Thr Trp Leu Val Ser Glu Phe Ser Val Ala Tyr 
420 425 430 

Val Gly Tyr Tyr Leu He He Val Thr Ala He Thr Phe Val Ala Val 
435 440 445 

Leu Thr Met Lys Glu Asn Lys Asn His Asp Leu Arg Glu Val 
450 455 460 



<210> 503 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXA00186 

<400> 503 

agaagcccag cattttgttt agctcacctc taaagctcct gatctggata cgaggactcc 60 

tgcggaaaac cgtgtggcta gtgaagctac ccggcatctc atg ggg gag aag act 115 

Met Gly Glu Lys Thr 
1 5 

tct gtc gcg tat gtt cac gat gtt ctg ate aag ggc gtg cca gtg egg 163 
Ser Val Ala Tyr Val His Asp Val Leu He Lys Gly Val Pro Val Arg 
10 15 20 

ata tac aat ccg cac ccc aac gac ggg ccg ctt cct gtc ttt ate tac 211 
He Tyr Asn Pro His Pro Asn Asp Gly Pro Leu Pro Val Phe He Tyr 
25 30 35 

ttc cat ggt ggc gga tgg gtt ttg ggg gac ctt gaa tea gtg gat tec 259 
Phe His Gly Gly Gly Trp Val Leu Gly Asp Leu Glu Ser Val Asp Ser 
40 45 50 

acc gtg cgc gat att gec gtt get tea ggc gee ctg tgt ate agt gtg 307 
Thr Val Arg Asp He Ala Val Ala Ser Gly Ala Leu Cys He Ser Val 
55 60 65 

gat tat cgc cgt gca ccg gaa cat cct ttt etc get gca ttg gat gat 355 
Asp Tyr Arg Arg Ala Pro Glu His Pro Phe Leu Ala Ala Leu Asp Asp 
70 75 80 85 

tgc caa gtg gtc acg gaa get gtc etc aat ggt gaa etc gee agt get 403 
Cys Gin Val Val Thr Glu Ala Val Leu Asn Gly Glu Leu Ala Ser Ala 
90 95 100 

aac cag cat eta gtg gca gtc ggc ggg gac age gee ggt ggc aat att 451 
Asn Gin His Leu Val Ala Val Gly Gly Asp Ser Ala Gly Gly Asn He 
105 110 115 
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gcg gcg gtc atc^gct caa cag ctg cgc gat cag ate acc cac caa gtt 499 
Ala Ala Val He Ala Gin Gin Leu Arg Asp Gin He Thr His Gin Val 
120 125 130 

ctt gtg tat ccg gtg atg gac gta ate ttg ctg gtg att tgt tct ate 547 
Leu Val Tyr Pro Val Met Asp Val He Leu Leu Val He Cys Ser He 
135 140 145 

att acc act ggt ttt gcg ctg etc atg cat cca aag age aag gac aag 595 
He Thr Thr Gly Phe Ala Leu Leu Met His Pro Lys Ser Lys Asp Lys 
150 155 160 " 165 

acg gag acg att tct gat gaa ttc etc gca gag ate caa gcg gga agt 64 3 
Thr Glu Thr He Ser Asp Glu Phe Leu Ala Glu He Gin Ala Gly Ser 
170 175 180 

gaa aag ate tec att ctg cgt teg acc cct get gaa aaa gec aat gcg 691 
Glu Lys He Ser He Leu Arg Ser Thr Pro Ala Glu Lys Ala Asn Ala 
185 190 195 

age cgt tgg ate atg tac ttc gtt ggc gga att ggc ctg etc tac age 739 
Ser Arg Trp He Met Tyr Phe Val Gly Gly He Gly Leu Leu Tyr Ser 
200 205 210 

gtg ttc age ctg tgg aca ggt ggc gta acc gga ctg acg ttg aac tec 787 
Val Phe Ser Leu Trp Thr Gly Gly Val Thr Gly Leu Thr Leu Asn Ser 
215 220 225 

ttc aac ttc ctg ttc ctg tea etc ggc atg gtg etc acc get aat tac 835 
Phe Asn Phe Leu Phe Leu Ser Leu Gly Met Val Leu Thr Ala Asn Tyr 
230 235 240 245 

ggg cca gag tat taagcaaagc ttattcgega agg 870 
Gly Pro Glu Tyr 



<210> 504 
<211> 249 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 504 

Met Gly Glu Lys Thr Ser Val Ala Tyr Val His Asp Val Leu He Lys 
1 5 10 15 

Gly Val Pro Val Arg He Tyr Asn Pro His Pro Asn Asp Gly Pro Leu 
20 25 30 

Pro Val Phe He Tyr Phe His Gly Gly Gly Trp Val Leu Gly Asp Leu 
35 40 45 

Glu Ser Val Asp Ser Thr Val Arg Asp He Ala Val Ala Ser Gly Ala 
50 55 60 

Leu Cys lie Ser Val Asp Tyr Arg Arg Ala Pro Glu His Pro Phe Leu 
65 70 75 80 

Ala Ala Leu Asp Asp Cys Gin Val Val Thr Glu Ala Val Leu Asn Gly 
85 90 95 
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Glu Leu Ala Ser Ala Asn Gin His Leu Val Ala Val Gly Gly Asp Ser 
100 105 110 

Ala Gly Gly Asn He Ala Ala Val He Ala Gin Gin Leu Arg Asp Gin 
115 120 125 

He Thr His Gin Val Leu Val Tyr Pro Val Met Asp Val He Leu Leu 
130 135 140 

Val He Cys Ser He He Thr Thr Gly Phe Ala Leu Leu Met His Pro 
145 150 155 160 

Lys Ser Lys Asp Lys Thr Glu Thr He Ser Asp Glu Phe Leu Ala Glu 
165 170 175 

He Gin Ala Gly Ser Glu Lys He Ser He Leu Arg Ser Thr Pro Ala 
180 185 190 

Glu Lys Ala Asn Ala Ser Arg Trp He Met Tyr Phe Val Gly Gly He 
195 200 205 

Gly Leu Leu Tyr Ser Val Phe Ser Leu Trp Thr Gly Gly Val Thr Gly 
210 215 220 

Leu Thr Leu Asn Ser Phe Asn Phe Leu Phe Leu Ser Leu Gly Met Val 
225 230 235 240 



Leu Thr Ala Asn Tyr Gly Pro Glu Tyr 
245 



<210> 505 
<211> 468 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (451) 

<223> RXA00187 

<400> 505 

gcttattcgc gaaggcatcc aaggaacgtg gggattcatt cttcaattcc cgttctacgc 60 

aggcattttc gggttgattt ccttcaccgg tctgggtgtt gtg ate tec gga ttt 115 

Val He Ser Gly Phe 
1 5 

ttc ace teg att tec acg gca acc acg tgg cct gtc ate gcg ttc etc 163 
Phe Thr Ser He Ser Thr Ala Thr Thr Trp Pro Val He Ala Phe Leu 
10 15 20 

tac tct gga ctg etc aac ate gcg gtg cct tea ggt ggc teg aaa ttc 211 
Tyr Ser Gly Leu Leu Asn He Ala Val Pro Ser Gly Gly Ser Lys Phe 
25 30 35 

ate ate gaa gee ccg tac ate ate cca acc cca gtg gat ctt ggc get 259 
He lie Glu Ala Pro Tyr He He Pro Thr Pro Val Asp Leu Gly Ala 
.40 45 50 

gac atg ggc ctt gtc ctg cag get tat caa atg agt gat ggc gcg acc 307 
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Asp Met Gly Leu Val Leu Gin Ala Tyr 
55 60 

aac ctg etc att ccg ttc ttc gcg ctg 
Asn Leu Leu He Pro Phe Phe Ala Leu 
70 75 ' 

ate aaa ttc age caa gtg gtg ggc tat 
He Lys Phe Ser Gin Val Val Gly Tyr 
90 

gtt ate gee gtg ate tgc att tac ctg 
Val He Ala Val He Cys He Tyr Leu 
105 no 

taaaaagatg cttctcg 



Gin Met Ser Asp Gly Ala Thr 
65 

cca tat ttg gee aat ttc aag 355 
Pro Tyr Leu Ala Asn Phe Lys 
80 85 

aca gtt ccg cct gtc etc gtt 4 03 
Thr Val Pro Pro Val Leu Val 
95 100 

ttc ctg cga gca tea ate att 451 
Phe Leu Arg Ala Ser lie lie 
115 

468 



<210> 506 
<211> 117 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 506 

Val He Ser Gly Phe Phe Thr Ser lie Ser Thr Ala Thr Thr Trp Pro 
1 5 io i 5 

Val lie Ala Phe Leu Tyr Ser Gly Leu Leu Asn lie Ala Val Pro Ser 
20 25 30 

Gly Gly Ser Lys Phe lie lie Glu Ala Pro Tyr lie lie Pro Thr Pro 
35 40 45 

Val Asp Leu Gly Ala Asp Met Gly Leu Val Leu Gin Ala Tyr Gin Met 
50 55 60 

Ser Asp Gly Ala Thr Asn Leu Leu lie Pro Phe Phe Ala Leu Pro Tyr 
65 70 75 80 

Leu Ala Asn Phe Lys lie Lys Phe Ser Gin Val Val Gly Tyr Thr Val 
85 90 ' 95 

Pro Pro Val Leu Val Val He Ala Val lie Cys He Tyr Leu Phe Leu 
100 105 no 

'Arg Ala Ser He lie 
115 



<210> 507 
<211> 1329 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1306) 
<223> RXA01667 

<400> 507 

teteggegtt gatgatcatc egcaatatea tgccgccgca agattccget tttccagact 60 
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ttgctcattc cttcctctat tactgctcgc catcatcggc atg att ttg ggg cct 115 

Met lie Leu Gly Pro 
1 5 

aag gtg ttg ggt ctg att ggt tgg teg gat cat ctt tec act tac act 163 
Lys Val Leu Gly Leu lie Gly Trp Ser Asp His Leu Ser Thr Tyr Thr 
10 * 15 20 

acg gtg etc att gcg att gtg ttt get teg atg ccg tat teg atg aag 211 
Thr Val Leu He Ala He Val Phe Ala Ser Met Pro Tyr Ser Met Lys 
25 30 35 

ttt gac cgt ggc gtg cgt act ggc atg aag acg atg tgg gcg tat teg 259 
Phe Asp Arg Gly Val Arg Thr Gly Met Lys Thr Met Trp Ala Tyr Ser 
40 " 4 5 50 

act gcg atg ttt gtg ggg cag tgg ggt ctg ttc att ttg ctg ggt ctg 307 
Thr Ala Met Phe Val Gly Gin Trp Gly Leu Phe He Leu Leu Gly Leu 
55 60 65 

ttt ttg ttc caa ccg gtg tgg ggt acc gat gag tgg ttc ggc atg atg 355 
Phe Leu Phe Gin Pro Val Trp Gly Thr Asp Glu Trp Phe Gly Met Met 
70 75 80 85 

ttg ccg gtt ggt ttt gtt ggt ggt ttt ggt act get get gcg gtg ggt 403 
Leu Pro Val Gly Phe Val Gly Gly Phe Gly Thr Ala Ala Ala Val Gly 
90 95 100 

act gcg ttg gag tct teg ggt gcg gag get gcg atg tct ttg ggc ttt 451 
Thr Ala Leu Glu Ser Ser Gly Ala Glu Ala Ala Met Ser Leu Gly Phe 
105 110 115 

acc tct gcg acg gtg ggt act ttt get gcg att gtt ggt gga att att 499 
Thr Ser Ala Thr Val Gly Thr Phe Ala Ala He Val Gly Gly He He 
120 125 130 

ttc aca acg tgg ggt att aag aag ggc aag act gcg gcg atg cct gcg 547 
Phe Thr Thr Trp Gly He Lys Lys Gly Lys Thr Ala Ala Met Pro Ala 
135 140 145 

cag ttg ccg tgg gat ttg cgt teg ggt tat ate gat aag ctg agt gat 595 
Gin Leu Pro Trp Asp Leu Arg Ser Gly Tyr He Asp Lys Leu Ser Asp 
150 155 ~ 160 . 165 

cgt ccg teg att ggt aag gcg agt acg aat ccg tct gcg att gag cct 643 
Arg Pro Ser He Gly Lys Ala Ser Thr Asn Pro Ser Ala He Glu Pro 
170 175 180 

ttg gcg ctg cat act ggc att att ttg ttg act gtt gcg gtt gcg tat 691 
Leu Ala Leu His Thr Gly He He Leu Leu Thr Val Ala Val Ala Tyr 
185 190 195 

tec att aat cag tgg ttg ggt age atg ttc cca acc gtg cag att ccg 739 
Ser He Asn Gin Trp Leu Gly Ser Met Phe Pro Thr Val Gin He Pro 
200 205 210 

ttg ttt gcg atg tea ttt gtg gtc ggc att gtg ggc atg gga att atg 787 
Leu Phe Ala Met Ser Phe Val Val Gly He Val Gly Met Gly He Met 
215 220 225 
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cgt ttg ttg aag aag cct gag tat ttg gat cgc gac acc gtg aat tec 
Arg Leu Leu Lys Lys Pro Glu Tyr Leu Asp Arg Asp Thr Val Asn Ser 
230 235 240 245 



835 



gtg teg ggc gcg gcg acg gat tac etc att gcg ttt ggt att gee teg 
Val Ser Gly Ala Ala Thr Asp Tyr Leu He Ala Phe Gly He Ala Ser 
250 255 260 



883 



att get cct get gcg att get gat tac tgg gtt cct ctt gtg gtg ctg 
He Ala Pro Ala Ala He Ala Asp Tyr Trp Val Pro Leu Val Val Leu 
265 270 275 



931 



ttt gtt ttg ggc acc ate aac tgt tgt ttc ttc ttt ttc tgg gtt gcg 
Phe Val Leu Gly Thr He Asn Cys Cys Phe Phe Phe Phe Trp Val Ala 
280 285 290 



979 



cct cgt ttc ttt ggc gag aag tgg ctg gag cgc gcg ate ttc ggt tgg 
Pro Arg Phe Phe Gly Glu Lys Trp Leu Glu Arg Ala He Phe Gly Trp 
295 300 305 



1027 



ggt tgg get act gee gcg gtt get acc ggt ate gcg ttg ctg aag ate 
Gly Trp Ala Thr Ala Ala Val Ala Thr Gly He Ala Leu Leu Lys He 
310 315 320 325 



1075 



gtg gat ccg aag ttg aag teg gga gcg ctt aat gag tac ggc gtg get 
Val Asp Pro Lys Leu Lys Ser Gly Ala Leu Asn Glu Tyr Gly Val Ala 
330 335 340 



1123 



tat ate ggt ttt get cca ttt gaa ate ggc atg acc ate ate gcg ccg 1171 

Tyr He Gly Phe Ala Pro Phe Glu He Gly Met Thr lie lie Ala Pro 
345 350 355 

ate gcg gtg etc gca ggc ttt acc atg ggg ttg ggt tgg gcg teg ttg 1219 

He Ala Val Leu Ala Gly Phe Thr Met Gly Leu Gly Trp Ala Ser Leu 
360 365 370 



att gtt gcg ate gtg att ttt ggc etc gcg tgg ggt ctg aag tgg ttg 
He Val Ala He Val lie Phe Gly Leu Ala Trp Gly Leu Lys Trp Leu 
375 380 385 



1267 



ccg gag cgc gga cat gtc cgc ggc gag ggt aag ccg caa taaaggttgg 
Pro Glu Arg Gly His Val Arg Gly Glu Gly Lys Pro Gin 
390 395 400 



1316 



aagcgccggg tct 



1329 



<210> 508 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Met lie Leu Gly Pro Lys Val Leu Gly Leu He Gly Trp Ser Asp His 
1 5 fc 10 15 

Leu Ser Thr Tyr Thr Thr Val Leu He Ala He Val Phe Ala Ser Met 
20 25 30 

Pro Tyr Ser Met Lys Phe Asp Arg Gly Val Arg Thr Gly Met Lys Thr 
35 40 45 
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Met Trp Ala Tyr Ser Thr Ala Met Phe Val Gly Gin Trp Gly Leu Phe 
50 ' 55 60 

lie Leu Leu Gly Leu Phe Leu Phe Gin Pro Val Trp Gly Thr Asp Glu 
65 70 75 80 

Trp Phe Gly Met Met Leu Pro Val Gly Phe Val Gly Gly Phe Gly Thr 
85 90 95 

Ala Ala Ala Val Gly Thr Ala Leu Glu Ser Ser Gly Ala Glu Ala Ala 
100 105 110 

Met Ser Leu Gly Phe Thr Ser Ala Thr Val Gly Thr Phe Ala Ala He 
115 120 125 

Val Gly Gly He He Phe Thr Thr Trp Gly He Lys Lys Gly Lys Thr 
130 135 140 

Ala Ala Met Pro Ala Gin Leu Pro Trp Asp Leu Arg Ser Gly Tyr He 
145 150 155 160 

Asp Lys Leu Ser Asp Arg Pro Ser He Gly Lys Ala Ser Thr Asn Pro 
165 170 175 

Ser Ala He Glu Pro Leu Ala Leu His Thr Gly He He Leu- Leu Thr 
180 185 190 

Val Ala Val Ala Tyr Ser He Asn Gin Trp Leu Gly Ser Met Phe Pro 
195 " 200 205 

Thr Val Gin He Pro Leu Phe Ala Met Ser Phe Val Val Gly He Val 
210 215 220 

Gly Met Gly He Met Arg Leu Leu Lys Lys Pro Glu Tyr Leu Asp Arg 
225 230 235 240 

Asp Thr Val Asn Ser Val Ser Gly Ala Ala Thr Asp Tyr Leu He Ala 
245 250 255 

Phe Gly He Ala Ser He Ala Pro Ala Ala He Ala Asp Tyr Trp Val 
260 265 270 

Pro Leu Val Val Leu Phe Val Leu Gly Thr He Asn Cys Cys Phe Phe 
275 280 285 

Phe Phe Trp Val Ala Pro Arg Phe Phe Gly Glu Lys Trp Leu Glu Arg 
290 295 ~ 300 

Ala lie Phe Gly Trp Gly Trp Ala Thr Ala Ala Val Ala Thr Gly He 
305 310 315 320 

Ala Leu Leu Lys He Val Asp Pro Lys Leu Lys Ser Gly Ala Leu Asn 
325 330 335 

Glu Tyr Gly Val Ala Tyr He Gly Phe Ala Pro Phe Glu He Gly Met 
340 345 350 



Thr He He Ala Pro He Ala Val Leu Ala Gly Phe Thr Met Gly Leu 
355 360 365 
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Gly Trp Ala Ser Leu He Val Ala He Val He Phe Gly Leu Ala Trp 
370 375 380 

Gly Leu Lys Trp Leu Pro Glu Arg Gly His Val Arg Gly Glu Gly Lys 

385 390 395 " 400 

Pro Gin 



<210> 509 
<211> 1776 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1753) 
<223> RXA02171 

<400> 509 

aaccacattc gtcattactt acatctatgt catgtttgcg aacaagaact tggagcctcg 60 

tcaggctgct attcgccaga agatggaagg ttaatcagat atg aat tec act att 115 

Met Asn Ser Thr He 
1 5 

etc ctt gca caa gac get gtt tct gag ggc gtc ggt aat ccg att ctt 163 

Leu Leu Ala Gin Asp Ala Val Ser Glu Gly Val Gly Asn Pro He Leu 
10 15 20 

aac ate agt gtc ttc gtc gtc ttc att 'att gtg acg atg acc gtg gtg 211 
Asn He Ser Val Phe Val Val Phe He lie Val Thr Met Thr Val Val 
25 30 35 

ctt cgc gtg ggc aag age acc age gaa tec acc gac ttc tac acc ggt 259 
Leu Arg Val Gly Lys Ser Thr Ser Glu Ser Thr Asp Phe Tyr Thr Gly 
40 45 50 

ggt get tec ttc tec gga acc cag aac ggt ctg get ate gca ggt gac 307 

Gly Ala Ser Phe Ser Gly Thr Gin Asn Gly Leu Ala He Ala Gly Asp 
55 60 65 

* 

tac ctg tct gca gcg tec ttc etc gga ate gtt ggt gca att tea etc 355 

Tyr Leu Ser Ala Ala Ser Phe Leu Gly He Val Gly Ala He Ser Leu 
70 75 80 ' 85 

aac ggt tac gac gga ttc ctt tac tec ate ggc ttc ttc gtc gca tgg 403 
Asn Gly Tyr Asp Gly Phe Leu Tyr Ser He Gly Phe Phe Val Ala Trp 
90 95 100 

ctt gtt gca ctg ctg etc gtg gca gag cca ctt cgt aac gtg ggc cgc 451 
Leu Val Ala Leu Leu Leu Val Ala Glu Pro Leu Arg Asn Val Gly Arg 
105 HO us 

ttc acc atg get gac gtg ctg tec ttc cga ctg cgt cag aaa cca gtc 499 
Phe Thr Met Ala Asp Val Leu Ser Phe Arg Leu Arg Gin Lys Pro Val 
120 125 130 

cgc gtc get gcg gec tgc ggt acc etc gcg gtt acc etc ttt tac ttg 547 
Arg Val Ala Ala Ala Cys Gly Thr Leu Ala Val Thr Leu Phe Tyr Leu 
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135 140 145 

ate get cag atg get ggt gca ggt teg ctt gtg tec gtt ctg ctg gac 595 
lie Ala Gin Met Ala Gly Ala Gly Ser Leu Val Ser Val Leu Leu Asp 
150 155 • 160 165 

ate cac gag ttc aag tgg cag gca gtt gtt gtc ggt ate gtt ggc att 643 
He His Glu Phe Lys Trp Gin Ala Val Val Val Gly He Val Gly He 
170 175 180 

gtc atg ate gee tac gtt ctt ctt ggc ggt atg aag ggc ace aca tac 691 
Val Met He Ala Tyr Val Leu Leu Gly Gly Met Lys Gly Thr Thr Tyr 
185 190 195 

gtt cag atg att aag gca gtt ctg ctg gtc ggt ggc gtt gee att atg 739 
Val Gin Met He Lys Ala Val Leu Leu Val Gly Gly Val Ala He Met 
200 205 210 

acc gtt ctg ace ttc gtc aag gtg tct ggt ggc ctg ace ace ctt tta 787 
Thr Val Leu Thr Phe Val Lys Val Ser Gly Gly Leu Thr Thr Leu Leu 
215 220 225 

aat gac get gtt gag aag cac gee get tea gat tac get gee acc aag 835 
Asn Asp Ala Val Glu Lys His Ala Ala Ser Asp Tyr Ala Ala Thr Lys 
230 235 240 245 

ggg tac gat cca acc cag ate ctg gag cct ggt ctg cag tac ggt gca 883 
Gly Tyr Asp Pro Thr Glh He Leu Glu Pro Gly Leu Gin Tyr Gly Ala 
250 255 260 

act ctg acc act cag ctg gac ttc att tec ttg get etc get ctg tgt 931 
Thr Leu Thr Thr Gin Leu Asp Phe He Ser Leu Ala Leu Ala Leu Cys 
265 270 275 

ctt gga acc get ggt ctg cca cac gtt ctg atg cgc ttc tac acc gtt 979 
Leu Gly Thr Ala Gly Leu Pro His Val Leu Met Arg Phe Tyr Thr Val 
280 285 290 

cct acc gee aag gaa gca cgt aag tct gtg acc tgg get ate gtc etc 1027 
Pro Thr Ala Lys Glu Ala Arg Lys Ser Val Thr Trp Ala lie Val Leu 
295 ' 300 305 

att ggt gcg ttc tac ctg atg acc ctg gtc ctt ggt tac ggc get gcg 1075 
He Gly Ala Phe Tyr Leu Met Thr Leu Val Leu Gly Tyr Gly Ala Ala 
310 315 320 325 

gca ctg gtc ggt cca gac cgc gtc att gec gca cca ggt get get aat 1123 
Ala Leu Val Gly Pro Asp Arg Val He Ala Ala Pro Gly Ala Ala Asn 
330 335 340 

get get get cct ctg ctg gec ttc gag ctt ggt ggt tec ate ttc atg 1171 
Ala Ala Ala Pro Leu Leu Ala Phe Glu Leu Gly Gly Ser He Phe Met 
345 350 355 

gcg ctg att tec gca gtt gcg ttc get acc gtt etc gec gtg gtc gca 1219 
Ala Leu He Ser Ala Val Ala Phe Ala Thr Val Leu Ala Val Val Ala 
360 365 370 

ggt ctt gca att acc gca tec get get gtt ggt cac gac ate tac aac 1267 
Gly Leu Ala He Thr Ala Ser Ala Ala Val Gly His Asp He Tyr Asn 
375 380 385 
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get gtt ate cgc aac ggt cag tec acc gaa gcg gag cag gtc cga gta 1315 
Ala Val He Arg Asn Gly Gin Ser Thr Glu Ala Glu Gin Val Arg Val 
390 395 400 405 

tec cgc ate acc gtt gtc gtc att ggc ctg att tec att gtc ctg gga 1363 
Ser Arg He Thr Val Val Val He Gly Leu He Ser He Val Leu Gly ■ 
410 415 420 

att ctt gca atg acc cag aac gtt gcg ttc etc gtg gec ctg gec ttc 1411 
He Leu Ala Met Thr Gin Asn Val Ala Phe Leu Val Ala Leu Ala Phe 
425 430 435 

gca gtt gca gca tec get aac ctg cca acc ate ctg tac tec ctg tac 14 59 
Ala Val Ala Ala Ser Ala Asn Leu Pro Thr He Leu Tyr Ser Leu Tyr 
440 445 450 

tgg aag aag ttc aac acc acc ggc get gtg gec get ate tac acc ggt 1507 
Trp Lys Lys Phe Asn Thr Thr Gly Ala Val Ala Ala He Tyr Thr Gly 
455 460 465 

etc ate tec gcg ctg ctg ctg ate ttc ctg tec cca gca gtc tec ggt 1555 
Leu He Ser Ala Leu Leu Leu He Phe Leu Ser Pro Ala Val Ser Gly 
470 475 480 485 

aat gac age gca atg gtt cca ggt gca gac tgg gca ate ttc cca ctg 1603 
Asn Asp Ser Ala Met Val Pro Gly Ala Asp Trp Ala He Phe Pro Leu 
490 495 500 

aag aac cca ggc etc gtc tec ate cca ctg gca ttc ate get ggt tgg 1651 
Lys Asn Pro Gly Leu Val Ser He Pro Leu Ala Phe He Ala Gly Trp 
■ 505 510 515 

ate ggc act ttg gtt ggc aag cca gac aac atg gat gat ctt get gec 1699 
He Gly Thr Leu Val Gly Lys Pro Asp Asn Met Asp Asp Leu Ala Ala 
520 525 530 

gaa atg gaa gtt cgt tec etc acc ggt gtc ggt gtt gaa aag get gtt 1747 
Glu Met Glu Val Arg Ser Leu Thr Gly Val Gly Val Glu Lys Ala Val 
535 540 545 

gat cac taaatctagt ttctgaagtt att 1776 

Asp His 

550 



<210> 510 
<211> 551 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 510 

Met Asn Ser Thr He Leu Leu Ala Gin Asp Ala Val Ser Glu Gly Val 
1 5 10 15 

Gly Asn Pro lie Leu Asn He Ser Val Phe Val Val Phe He He Val 
20 25 30 

Thr Met Thr Val Val Leu Arg Val Gly Lys Ser Thr Ser Glu Ser Thr 
35 40 45 
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Asp Phe Tyr Thr Gly Gly Ala Ser Phe Ser Gly Thr Gin Asn Gly Leu 
50 55 60 

Ala He Ala Gly Asp Tyr Leu Ser Ala Ala Ser Phe Leu Gly He Val 
65 70 75 80 

Gly Ala He Ser Leu Asn Gly Tyr Asp Gly Phe Leu Tyr Ser He Gly 
85 90 95 

Phe Phe Val Ala Trp Leu Val Ala Leu Leu Leu Val Ala Glu Pro Leu 
100 * 105 110 

Arg Asn Val Gly Arg Phe Thr Met Ala Asp Val Leu Ser Phe Arg Leu 
115 ~ 120 125 

Arg Gin Lys Pro Val Arg Val Ala Ala Ala Cys Gly Thr Leu Ala Val 
130 135 140 

Thr Leu Phe Tyr Leu He Ala Gin Met Ala Gly Ala Gly Ser Leu Val 
145 150 155 160 

Ser Val Leu Leu Asp He His Glu Phe Lys Trp Gin Ala Val Val Val 
165 170 175 

Gly He Val Gly He Val Met He Ala Tyr Val Leu Leu Gly Gly Met 
180 185 190 

Lys Gly Thr Thr Tyr Val Gin Met He Lys Ala Val Leu Leu Val Gly 
195 200 205 

Gly Val Ala He Met Thr Val Leu Thr Phe Val Lys Val Ser Gly Gly 
210 215 220 

Leu Thr Thr Leu Leu Asn Asp Ala Val Glu Lys His Ala Ala Ser Asp 
225 230 * 235 240 

Tyr Ala Ala Thr Lys Gly Tyr Asp Pro Thr Gin He Leu Glu Pro Gly 
245 250 255 

Leu Gin Tyr Gly Ala Thr Leu Thr Thr Gin Leu Asp Phe lie Ser Leu 
260 265 270 

Ala Leu Ala Leu Cys Leu Gly Thr Ala Gly Leu Pro His Val Leu Met 
275 280 285 

Arg Phe Tyr Thr Val Pro Thr Ala Lys Glu Ala Arg Lys Ser Val Thr 
290 295 300 

Trp Ala He Val Leu He Gly Ala Phe Tyr Leu Met Thr Leu Val Leu 
305 310 315 320 

Gly Tyr Gly Ala Ala Ala Leu Val Gly Pro Asp Arg Val He Ala Ala 
325 330 335 

Pro Gly Ala Ala Asn Ala Ala Ala Pro Leu Leu Ala Phe Glu Leu Gly 
340 345 350 

Gly Ser He Phe Met Ala Leu He Ser Ala Val Ala Phe Ala Thr Val 
355 360 365 



Leu Ala Val Val Ala Gly Leu Ala He Thr Ala Ser Ala Ala Val Gly 
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370 375 380 

■ His Asp He Tyr Asn Ala Val He Arg Asn Gly Gin Ser Thr Glu Ala 
385 390 395 400 

Glu Gin Val Arg Val Ser Arg He Thr Val Val Val He Gly Leu He 
405 410 415 

Ser He Val Leu Gly He Leu Ala Met Thr Gin Asn Val Ala Phe Leu 
420 425 430 

Val Ala Leu Ala Phe Ala Val Ala Ala Ser Ala Asn Leu Pro Thr He 
435 440 445 

Leu Tyr Ser Leu Tyr Trp Lys Lys Phe Asn Thr Thr Gly Ala Val Ala 
450 455 460 

Ala He Tyr Thr Gly Leu He Ser Ala Leu Leu Leu He Phe Leu Ser 
465 470 475 480 

Pro Ala Val Ser Gly Asn Asp Ser Ala Met Val Pro Gly Ala Asp Trp 
485 490 ^ 495 

Ala He Phe Pro Leu Lys Asn Pro Gly Leu Val Ser He Pro Leu Ala 
500 505 510 

Phe He Ala Gly Trp He Gly Thr Leu Val Gly Lys Pro Asp Asn Met 
515 520 525 

Asp Asp Leu Ala Ala Glu Met Glu Val Arg Ser Leu Thr Gly Val Gly 
530 535 540 

Val Glu Lys Ala Val Asp His 
545 550 



<210> 511 
<211> 1333 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1333) 
<223> RXA00902 

<400> 511 

ttgttattgg tttgttcact cccatgcaat gtacgatcgg ttctaacgtc tacggcaatt 60 

gacacgtcaa tttaattcag gaaaggggtg gggagaattt atg tct agt ggt ttt 115 

Met Ser Ser Gly Phe 

1 5 

gaa tat gtt caa cat cct cga cga gcc etc cct ccg cct ata cct gaa 163 

Glu Tyr Val Gin His Pro Arg Arg Ala Leu Pro Pro Pro He Pro Glu 

10 15 20 

egg aaa ggt cct gcc gca gca ttc ctg ccg gga act ttc cat ccc att 211 
Arg Lys Gly Pro Ala Ala Ala Phe Leu Pro Gly Thr Phe His Pro He 
25 30 35 
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aat cca aag aat att gca gcg age cac gat cag gtg ctt eta tct ggt 259 
Asn Pro Lys Asn lie Ala Ala Ser His Asp Gin Val Leu Leu Ser Gly 
40 45 50 

tgg ggc aaa ttt gtg cgt tgg etc ttg gta ttg ttg tec att ttg gtc 307 
Trp Gly Lys Phe Val Arg Trp Leu Leu Val Leu Leu Ser He Leu Val 
55 60 65 

ate ate att ggc ate aac etc ate ttg gac ggt gtc tac gga ttt ggt 355 
He He He Gly He Asn Leu He Leu Asp Gly Val Tyr Gly Phe Gly 
70 75 80 85 

act ttt tea ace ace cag atg tac caa gtt gcg aaa gat cca etc att 403 
Thr Phe Ser Thr Thr Gin Met Tyr Gin Val Ala Lys Asp Pro Leu He 
90 95 100 

ggt gtg ctg ate ggt ate ttg get acg gee ttg gtg caa tea tea ace 451 
Gly Val Leu He Gly He Leu Ala Thr Ala Leu Val Gin Ser Ser Thr 
105 110 115 

ace ace aca acg ttg acg gtg act -gca gtt ggt acg ggc att gtg teg 499 
Thr Thr Thr Thr Leu Thr Val Thr Ala Val Gly Thr Gly He Val Ser 
120 125 130 

gtg cct gtg gcg att ccg ate att ctt ggc gca aat ate ggt acg acg 547 
Val Pro Val Ala He Pro He He Leu Gly Ala Asn He Gly Thr Thr 
135 140 145 

ate ace gcg atg etc gtt gcg ttt tct tat gtg ggt gaa cgc agg gag 595 
lie Thr Ala Met Leu Val Ala Phe Ser Tyr Val Gly Glu Arg Arg Glu 
150 155 160 165 

ttt aag cga get ttt acg gtt gee gee atg cat gtg tgg ttt aac gtg 643 
Phe Lys Arg Ala Phe Thr Val Ala Ala Met His Val Trp Phe Asn Val 
170 175 180 

etc gtc att ctt gtt eta ttt gtt gtg gaa ttg etc ttt cat cca ttc 691 
Leu Val He Leu Val Leu Phe Val Val Glu Leu Leu Phe His Pro Phe 
185 190 195 

cgc aca att agt ggt gcg ate gca acg gag ate aca ctg aca act ggt 739 
Arg Thr He Ser Gly Ala He Ala Thr Glu He Thr Leu Thr Thr Gly 
200 205 210 

ggc tct ttg cct ace agt ggt gtg atg ace aag att ttt gat ccc cca 787 
Gly Ser Leu Pro Thr Ser Gly Val Met Thr Lys He Phe Asp Pro Pro 
215 220 225 

ace caa ctt ctg ggt atg aat ggt ctt ate ggt teg ate ggc aat cct 835 
Thr Gin Leu Leu Gly Met Asn Gly Leu He Gly Ser He Gly Asn Pro 
230 235 240 245 

agt att teg gcg att gta tgt ctt gtg gtg ggc ace att ctt att ctg 883 
Ser He Ser Ala He Val Cys Leu Val Val Gly Thr He Leu He Leu 
250 255 260 

att teg gtg cgt gee atg agt tct cag ate cga ace att acg gca gcg 931 
He Ser Val Arg Ala Met Ser Ser Gin He Arg Thr He Thr Ala Ala 
265 270 275 

ace gta ace tea att atg gac aag gtg ate aat cca gag aac age ccc 979 
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Thr Val Thr Ser lie Met Asp Lys Val lie Asn Pro Glu Asn Ser Pro 



280 285 



290 



f 3tt Ctt tCC aat ttc a< 3 c tte att ctt gga gtt ttg 1027 

Lys Ala Thr He Leu Ser Asn Phe Trp Ser Phe He Leu Gly Val Leu 
295 300 305 

ttc acg etc atg gtc act gec teg tea gtg ace gtg get tec atg cag 1075 
Phe Thr Leu Met Val Thr Ala Ser Ser Val Thr Val Ala Ser Met Gin 
310 315 320 325 

cca gtg get gee tct ggt gtc gtt aag caa aag cca ttg ctg ggc gtc 1123 
Pro Val Ala Ala Ser Gly Val Val Lys Gin Lys Pro Leu Leu Gly Val 
330 335 340 

att ttg ggt gee aac gtg ggc ace acg gtg ace gca atg ttt get act 1171 
He Leu Gly Ala Asn Val Gly Thr Thr Val Thr Ala Met Phe Ala Thr 
345 350 355 

ttc gcg att gtc age gat cag ggt gag ttc get att cag get gcg ttg 1219 
Phe Ala lie Val Ser Asp Gin Gly Glu Phe Ala He Gin Ala Ala Leu 
360 365 370 

ate cac etc att gtg aac ttc ace ggc gca tta eta gtg ctg tgt att 1267 
He H 1S Leu He Val Asn Phe Thr Gly Ala Leu Leu Val Leu Cys lie 
375 380 385 

ccg cag ctt gec aat gtg att att cac ttg gec gag aaa act gcg aac 1315 
Pro Gin Leu Ala Asn Val He He His Leu Ala Glu Lys Thr Ala Asn 
390 395. 400 405 

etc act gec cgc agt tac 1333 
Leu Thr Ala Arg Ser Tyr 
410 



<210> 512 
<211> 411 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Ser Ser Gly Phe Glu Tyr Val Gin His Pro Arg Arg Ala Leu Pro 
1 5 10 15 

Pro Pro He Pro Glu Arg Lys Gly Pro Ala Ala Ala Phe Leu Pro Gly 
20 25 30 

Thr Phe His Pro He Asn Pro Lys Asn He Ala Ala Ser His Asp Gin 
35 40 45 

Val Leu Leu Ser Gly Trp Gly Lys Phe Val Arg Trp Leu Leu Val Leu 
50 55 6 o 

Leu Ser He Leu Val He He He Gly He Asn Leu He Leu Asp Glv 
65 10 75 80 

Val Tyr Gly Phe Gly Thr Phe Ser Thr Thr Gin Met Tyr Gin Val Ala 
85 90 9 5 

Lys Asp Pro Leu He Gly Val Leu He Gly He Leu Ala Thr Ala Leu 
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100 



105 



110 



Val Gin Ser Ser Thr Thr Thr Thr Thr Leu Thr Val Thr Ala Val Gly 
115 120 125 

Thr Gly He Val Ser Val Pro Val Ala He Pro He He Leu Gly Ala 
130 135 140 

Asn lie Gly Thr Thr He Thr Ala Met Leu Val Ala Phe Ser Tyr Val 
145 150 155 160 

Gly Glu Arg Arg Glu Phe Lys Arg Ala Phe Thr Val Ala Ala Met His 
165 170 175 

Val Trp Phe Asn Val Leu Val He Leu Val Leu Phe Val Val Glu Leu 
180 185 190 

Leu Phe His Pro Phe Arg Thr He Ser Gly Ala He Ala Thr Glu He 
195 200 205 

Thr Leu Thr Thr Gly Gly Ser Leu Pro Thr Ser Gly Val Met Thr Lys 
210 215 220 

He Phe Asp Pro Pro Thr Gin Leu Leu Gly Met Asn Gly Leu He Gly 
225 230 ' 235 " 240 

Ser He Gly Asn Pro Ser He Ser Ala He Val Cys Leu Val Val Gly 
245 250 255 

Thr He Leu He Leu lie Ser Val Arg Ala Met Ser Ser Gin He Arg 
260 265 270 

Thr lie Thr Ala Ala Thr Val Thr Ser lie Met Asp Lys Val lie Asn 
275 280 285 

Pro Glu Asn Ser Pro Lys Ala Thr He Leu Ser Asn Phe Trp Ser Phe 
290 295 300 

He Leu Gly Val Leu Phe Thr Leu Met Val Thr Ala Ser Ser Val Thr 
305 310 315 320 

Val Ala Ser Met Gin Pro Val Ala Ala Ser Gly Val Val Lys Gin Lys 
325 330 " 335 

Pro Leu Leu Gly Val He Leu Gly Ala Asn Val Gly Thr Thr Val Thr 
340 345 350 

Ala Met Phe Ala Thr Phe Ala He Val Ser Asp Gin Gly Glu Phe Ala 
355 360 365 

lie Gin Ala Ala Leu lie His Leu He Val Asn Phe Thr Gly Ala Leu 
370 375 380 

Leu Val Leu Cys He Pro Gin Leu Ala Asn Val lie lie His Leu Ala 
385 * 390 395 400 

Glu Lys Thr Ala Asn Leu Thr Ala Arg Ser Tyr 



405 



410 



<210> 513 
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<211> 1440 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1417) 
<223> RXA00941 



<400> 513 

agccggggtg gccgtttgcg tgtacgggtt ttgcttatcg acgcccactt ctgattttaa 60 

aggcaaatat tttgtgtcac agcgagtaat cttttcgggc atg aac eta acc egg 115 

Met Asn Leu Thr Arg 

1 5 

aat gac agg etc gat cga ctg ccc gta act tec aaa cat aaa aag att 163 

Asn Asp Arg Leu Asp Arg Leu Pro Val Thr Ser Lys His Lys Lys lie 

10 15 * 20 

ctt ggc ggc tea ggt ate ggc tgg gca ttg gat gec atg gat gtc gga 211 
Leu Gly Gly Ser Gly He Gly Trp Ala Leu Asp Ala Met Asp Val Gly 
25 30 35 

ctg ate tct ttc gtc atg get gcg ttg gec act cat tgg ggc eta tec 259 
Leu He Ser Phe Val Met Ala Ala Leu Ala Thr His Trp Gly Leu Ser 
40 45 50 

cct act gaa act tec ctg etc gga tec ate ggt ttc gtt ggc atg gec 307 
Pro Thr Glu Thr Ser Leu Leu Gly Ser He Gly Phe Val Gly Met Ala 
55 60 65 

ate ggc get teg ctg ggc ggt ttg ctg gcg gac aag ttg ggg cgt cga 355 
He Gly Ala Ser Leu Gly Gly Leu Leu Ala Asp Lys Leu Gly Arg Arg 
70 75 80 85 

caa gtt ttt gcg ttg tct ttg eta gtt tat ggc gtt gee act ggc gcg 403 
Gin Val Phe Ala Leu Ser Leu Leu Val Tyr Gly Val Ala Thr Gly Ala 
90 95 100 

teg gcg ctt tea gtg teg ctg gca atg ttg atg gcg ctg cgc ttc gtc 451 
Ser Ala Leu Ser Val Ser Leu Ala Met Leu Met Ala Leu Arg Phe Val 
1Q 5 110 us 

gtt gga ctt ggc ctg ggc get gaa etc ccc gtt gca tec act ctg att 4 99 
Val Gly Leu Gly Leu Gly Ala Glu Leu Pro Val Ala Ser Thr Leu He 
120 125 130 

tec gag ttt tct cca cga aaa gtt cgt ggc cgc atg gtc gtt ate ctg 547 
Ser Glu Phe Ser Pro Arg Lys Val Arg Gly Arg Met Val Val He Leu 
135 140 145 

gag gcg ttt tgg gcg ctg ggc tgg ate atg get gca ate gtc gga acc 595 
Glu Ala Phe Trp Ala Leu Gly Trp He Met Ala Ala lie Val Gly Thr 
150 * 155 160 165 

ttt gtc gtg gca gga tec gat aat ggt tgg cgt tgg gcg tta get ctt 643 
Phe Val Val Ala Gly Ser Asp Asn Gly Trp Arg Trp Ala Leu Ala Leu 
170 175 180 



ggc tgt gtc cct gca att tac gcg gtg tat gtc cgt etc gga ctt cca 



691 
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Gly Cys Val Pro Ala He Tyr Ala Val Tyr Val Arg Leu Gly Leu Pro 
185 190 " 195 

gaa tea gta cgt ttc ctg gag aag aaa ggc egg cac gac gaa gca gaa 739 
Glu Ser Val Arg Phe Leu Glu Lys Lys Gly Arg His Asp Glu Ala Glu 
200 205 210 

gee ate gtt gtt tec ttc gaa gaa get gee get gee gaa ggt aaa get 787 
Ala He Val Val Ser Phe Glu Glu Ala Ala Ala Ala Glu Gly Lys Ala 
215 220 225 

gee gat gee acc ace get gtg gtt cat gac aac get gee gag ggt tec 835 
Ala Asp Ala Thr Thr Ala Val Val His Asp Asn Ala Ala Glu Gly Ser 
230 235 240 245 

gta tec ate tgg tea get get ttg cgc aag cgc acc gtc gcg ctg tgg 883 
Val Ser He Trp Ser Ala Ala Leu Arg Lys Arg Thr Val Ala Leu Trp 
250 255 260 

ate gtg tgg ttc tgc ate aac ttg tec tac tac gga gee ttc att tgg 931 
He Val Trp Phe Cys He Asn Leu Ser Tyr Tyr Gly Ala Phe He Trp 
265 " 270 275 

att cca teg ctg ctg gtt gee gac ggt ttc acc etc gtg aag tct ttc 979 
He Pro Ser Leu Leu Val Ala Asp Gly Phe Thr Leu Val Lys Ser Phe 
280 285 290 

caa ttc act ctg ate ate acc ttg get cag ctt cca ggc tat gcg gtt 1027 
Gin Phe Thr Leu He He Thr Leu Ala Gin Leu Pro Gly Tyr Ala Val 
295 300 305 

gca gcg tgg ttg att gaa aag tgg ggc cgt cgc age aca ttg gee acg 1075 
Ala Ala Trp Leu He Glu Lys Trp Gly Arg Arg Ser Thr Leu Ala Thr 
310 315 320 325 

ttc ctg gtt ggt tct get ate tct gca gcg etc tac ggc ttg gca aat 1123 
Phe Leu Val Gly Ser Ala He Ser Ala Ala Leu Tyr Gly Leu Ala Asn 
330 335 340 

gtg gag tgg cag ate ctg gtc gca ggt tgt tta eta tec ttc ttc aac 1171 
Val Glu Trp Gin He Leu Val Ala Gly Cys Leu Leu Ser Phe Phe Asn 
345 350 355 

ctg ggc gca tgg ggc gca ctg tat gee att ggg ccg gag ctt tat ccc 1219 
Leu Gly Ala Trp Gly Ala Leu Tyr Ala He Gly Pro Glu Leu Tyr Pro 
360 365 370 

act aat gtc cgt gga act gga acg ggt get gec gcg gga ttc ggg cgc 1267 
Thr Asn Val Arg Gly Thr Gly Thr Gly Ala Ala Ala Gly Phe Gly Arg 
375 380 385 

att get tec ate ate get ccg etc att gtt ccg cca gtg att get ttt 1315 
He Ala Ser He He Ala Pro Leu He Val Pro Pro Val He Ala Phe 
390 395 400 405 

ggt gga cca att get ttg ttc get etc ttt gee acc gcg ttt gcg ate 1363 
Gly Gly Pro lie Ala Leu Phe Ala Leu Phe Ala Thr Ala Phe Ala He 
410 415 420 

gca gcg att gcg gcg ttt acg ctg cct gag cag aag ggt aag tct etc 1411 
Ala Ala He Ala Ala Phe Thr Leu Pro Glu Gin Lys Gly Lys Ser Leu 
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425 



430 



435 



get gat tagtgagatc cttccaccag ttt 
Ala Asp 



1440 



<210> 514 
<211> 439 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Asn Leu Thr Arg Asn Asp Arg Leu Asp Arg Leu Pro Val Thr Ser 
15 10 is 

Lys His Lys Lys He Leu Gly Gly Ser Gly He Gly Trp Ala Leu Asp 
20 25 30 

Ala Met Asp Val Gly Leu He Ser Phe Val Met Ala Ala Leu Ala Thr 
35 40 45 

His Trp Gly Leu Ser Pro Thr Glu Thr Ser Leu Leu Gly Ser He Gly 
50 55 60 

Phe Val Gly Met Ala He Gly Ala Ser Leu Gly Gly Leu Leu Ala Asp 
65 70 75 ^ 80 

Lys Leu Gly Arg Arg Gin Val Phe Ala Leu Ser Leu Leu Val Tyr Gly 
85 90 95 

Val Ala Thr Gly Ala Ser Ala Leu Ser Val Ser Leu Ala Met Leu Met 
100 105 no 

Ala Leu Arg Phe Val Val Gly Leu Gly Leu Gly Ala Glu Leu Pro Val 
115 120 125 

Ala Ser Thr Leu He Ser Glu Phe Ser Pro Arg Lys Val Arq Gly Ara 
130 135 140 

Met Val Val He Leu Glu Ala Phe Trp Ala Leu Gly Trp He Met Ala 
145 150 155 ~ * 160 

Ala lie Val Gly Thr Phe Val Val Ala Gly Ser Asp Asn Gly Trp Arg 
1^5 170 " .175 

Trp Ala Leu Ala Leu Gly Cys Val Pro Ala lie Tyr Ala Val Tyr Val 
180 185 ' 190 

Arg Leu Gly Leu Pro Glu Ser Val Arg Phe Leu Glu Lys Lys Gly Ara 
195 200 ~ 205 

His Asp Glu Ala Glu Ala lie Val Val Ser Phe Glu Glu Ala Ala Ala 
210 215 220 

Ala Glu Gly Lys Ala Ala Asp Ala Thr Thr Ala Val Val His Asp Asn 
225 230 235 240 

Ala Ala Glu Gly Ser Val Ser lie Trp Ser Ala Ala Leu Arg Lys Arg 
24 5 250 255 



751 



WO 01/00805 



PCT/IB00/O0926 



Thr Val Ala Leu Trp lie Val Trp Phe Cys He Asn Leu Ser Tyr Tyr 
260 265 270 

Gly Ala Phe He Trp He Pro Ser Leu Leu Val Ala Asp Gly Phe Thr 
275 280 285 

Leu Val Lys Ser Phe Gin Phe Thr Leu He lie Thr Leu Ala Gin Leu 
290 295 300 

Pro Gly Tyr Ala Val Ala Ala Trp Leu He Glu Lys Trp Gly Arg Arg 
305 310 315 ~ 320 

Ser Thr Leu Ala Thr Phe Leu Val Gly Ser Ala He Ser Ala Ala Leu 
325 330 335 

Tyr Gly Leu Ala Asn Val Glu Trp Gin He Leu Val Ala Gly Cys Leu 
340 345 350 

Leu Ser Phe Phe Asn Leu Gly Ala Trp Gly Ala Leu Tyr Ala He Gly 
355 360 365 

Pro Glu Leu Tyr Pro Thr Asn Val Arg Gly Thr Gly Thr Gly Ala Ala 
370 375 380 

Ala Gly Phe Gly Arg He Ala Ser He He Ala Pro Leu He Val Pro 
385 390 395 400 

Pro Val He Ala Phe Gly Gly Pro He Ala Leu Phe Ala Leu Phe Ala 
405 410 415 

Thr Ala Phe Ala He Ala Ala He Ala Ala Phe Thr Leu Pro Glu Gin 
420 425 430 



Lys Gly Lys Ser Leu Ala Asp 
435 



<210> 515 
<211> 1704 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1681) 
<223> RXN00449 ' 

<400> 515 

tcgttggctt acatggtcat tgatgaccgg gctgaatatg tgagaaaatc catcccttct 60 

ttaagcaagg gagtgaatta cagaaaagga ttgttcagca atg age aca cct gac 115 

Met Ser Thr Pro Asp 

1 5 

att aaa gaa ggc teg gca gaa tea ccg ggc gaa gta atg gtc gtt gga 163 

He Lys Glu Gly Ser Ala Glu Ser Pro Gly Glu Val Met Val Val Gly 

10 15 20 

gac agg cga gag tgg cgt cga caa gca ace ggc ate att gee ggc etc 211 
Asp Arg Arg Glu Trp Arg Arg Gin Ala Thr Gly He He Ala Gly Leu 
25 30 35 
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gtc tta gcc gcc ctg gtc tat ctt etc ttc ccc teg aac tec gtg gaa 259 
val Leu Ala Ala Leu Val Tyr Leu Leu Phe Pro Ser Asn Ser Val Glu 
40 45 50 

acc gtc atg caa tec agt ggc gtc gat cca gaa act gaa tac acc aac 307 
Thr Val Met Gin Ser Ser Gly Val Asp Pro Glu Thr Glu Tyr Thr Asn 
55 60 65 

aac gcg atg cgt ctt act get gca gtc aca ate ttg atg gca gtg tgg 
Asn Ala Met Arg Leu Thr Ala Ala Val Thr lie Leu Met Ala Val Trr> 
70 I* 80 85 



260 



att get gtc gtc ttc acc ate ate gcg tgg ctt gtg ttg acc acc gtg 
He Ala Val Val Phe Thr lie lie Ala Trp Leu Val Leu Thr Thr Val 
265 270 275 



355 



tgg atg aca gaa gca ate cca eta gca gca acc gca ctt ate ccg ttg 403 
Trp Met Thr Glu Ala lie Pro Leu Ala Ala Thr Ala Leu lie Pro Leu 
9 ° 95 100 

" c CCt 9ct ttc ca 9 9" ^9 S ac ttfc ™9 gca aca get 451 
Val Ala Phe Pro Ala Phe Gin Val Val Asp Phe Gly Lys Ala Thr Ala 

105 HO H5 

ccg tat gcc aac cct acg age ttc etc ttc ttg ggc ggc ttt ctt atg 499 
Pro Tyr Ala Asn Pro Thr Ser Phe Leu Phe . Leu Gly Gly Phe Leu Met 
120 125 130 

gca ctt ggc ctg cag aaa tgg aac eta cac cga cgt atg get eta gcg 547 
Ala Leu Gly Leu Gin Lys Trp Asn Leu His Arg Arg Met Ala Leu Ala 
135 i 4 o i 4 5 

gtc gtg eta get gtt ggt act aag cca aag caa ttg gtc ttg ggt ttt 595 
Val Val Leu Ala Val Gly Thr Lys Pro Lys Gin Leu Val Leu Gly Phe 
150 155 160 165 

atg gtg gca act gga ttt ttg tec atg tgg gtg tct aac act gca acg 643 
Met Val Ala Thr Gly Phe Leu Ser Met Trp Val Ser Asn Thr Ala Thr 
170 175 180 

gcc gtg gtt atg tta ccg ate ggt atg teg gta ctg gca ctg acc get 691 
Ala Val Val Met Leu Pro He Gly Met Ser Val Leu Ala Leu Thr Ala 
185 190 195 

gag act gtg ggc gga atg aaa aac caa aag aaa ttc gcc act gga etc 739 
Glu Thr Val Gly Gly Met Lys Asn Gin Lys Lys Phe Ala Thr Gly Leu 
200 205 210 

atg ctg tec att get tat tct get tec ate ggt tea etc ggc acc tta 787 
Met Leu Ser He Ala Tyr Ser Ala Ser lie Gly Ser Leu Gly Thr Leu 
215 220 225 

att ggc acg cca ccc aat gcc ttg ctt get gcg tat atg tct gaa teg 835 
He Gly Thr Pro Pro Asn Ala Leu Leu Ala Ala Tyr Met Ser Glu Ser 
230 235 240 245 

cat gat ate cac ate gga ttt ggt cag tgg atg att ctt ggt gta cca 883 
His Asp He His He Gly Phe Gly Gin Trp Met- lie Leu Gly Val Pro 
250 255 
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gat gcc ctt cca ate ttc att etc ate ttc gee att get gtc ctg gtg 
Asp Ala Leu Pro He Phe He Leu He Phe Ala He Ala Val Leu Val 
410 415 420 

ttg ttc ctg acc gag ttc ace tec aac ace gca aca gcg gca ace ttc 
Leu Phe Leu Thr Glu Phe Thr Ser Asn Thr Ala Thr Ala Ala Thr Phe 
425 430 435 



1027 



1075 



1123 



ttc aag cca gaa atg aaa gaa ate cct ggc gga cgt gaa ctg ate aaa 979 
Phe Lys Pro Glu Met Lys Glu He Pro Gly Gly Arg Glu Leu He Lys 
280 285 290 

cgt gaa ate get gaa atg ggg ccg tgg act gca cct cag gtc aca gtg 
Arg Glu He Ala Glu Met Gly Pro Trp Thr Ala Pro Gin Val Thr Val 
295 300 305 

ggt gtt att ttt gcg gca get gca ctg get tgg gtc ttc att cca tta 
Gly Val He Phe Ala Ala Ala Ala Leu Ala Trp Val Phe He Pro Leu 
310 315 320 325 

act eta gat tgg acc ggt tec cag etc tct ate aat gac tec etc att 
Thr Leu Asp Trp Thr Gly Ser Gin Leu Ser He Asn Asp Ser Leu He 
330 335 340 

ggc ate get gcc ggc ctg ctg atg ttt ate gtt ccc get aac ttt aaa 1171 
Gly He Ala Ala Gly Leu Leu Met Phe lie Val Pro Ala Asn Phe Lys 
345 350 355 

acc ggc gaa cgc att ctt gat tgg cgt act gca ggc gaa ctt cca tgg 1219 
Thr Gly Glu Arg He Leu Asp Trp Arg Thr Ala Gly Glu Leu Pro Trp 
360 365 370 

gat gtt etc ttg ctt ttt ggt ggc ggg ctt tea ctt tct gcg atg ttt 1267 
Asp Val Leu Leu Leu Phe Gly Gly Gly Leu Ser Leu Ser Ala Met Phe 
375 380 385 

acc age acg gga ctt tec eta tgg ate ggt gaa eta get aag gga ctt 1315 
Thr Ser Thr Gly Leu Ser Leu Trp He Gly Glu Leu Ala Lys Gly Leu 
390 395 400 405 



1363 



1411 



ctg cca ate atg ggt ggc gtc gcc gta ggt ate gga ctg. acc gca ggt 14 59 
Leu Pro He Met Gly Gly Val Ala Val Gly He Gly Leu Thr Ala Gly 
440 445 450 

ggc gag cag aat gtt ctg ctg ctg acc ate cca gtc gca ctg tec gca 1507 
Gly Glu Gin Asn Val Leu Leu Leu Thr He Pro Val Ala Leu Ser Ala 
455 460 465 

acc tgt gcg ttc atg ctt cca gtg gca acg cct cca aac gcg att gca 
Thr Cys Ala Phe Met Leu Pro Val Ala Thr Pro Pro Asn Ala He Ala 
470 475 480 485 

ttc ggc tec ggc tac att aag ate ggc gaa atg gtc aag ggt ggt ctg 
Phe Gly Ser Gly Tyr He Lys He Gly Glu Met Val Lys Gly Gly Leu 
4 90 4 95 t . 500 

tgg ctg aac ate ate gca gtc ate etc att acg att ttc acc tac ttc 
Trp Leu Asn He He Ala Val He Leu He Thr He Phe Thr Tyr Phe 
505 510 515 

gta gcg ate cca etc ttt ggc ate atg ctt taaaagttaa caggcccgca 1701 



1555 



1603 



1651 
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Val Ala He Pro Leu Phe Gly He Met Leu 
520 525 



gtc 



1704 



<210> 516 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Met Ser Thr Pro Asp He Lys Glu Gly Ser Ala Glu Ser Pro Gly Glu 
15 10 15 

Val Met Val Val Gly Asp Arg Arg Glu Trp Arg Arg Gin Ala Thr Glv 
20 25 30 

He lie Ala Gly Leu Val Leu Ala Ala Leu Val Tyr Leu Leu Phe Pro 
35 40 45 

Ser Asn Ser Val Glu Thr Val Met Gin Ser Ser Gly Val Asp Pro Glu 
50 55 60 

Thr Glu Tyr Thr Asn Asn Ala Met Arg Leu Thr Ala Ala Val Thr He 
65 7 0 75 80 

Leu Met Ala Val Trp Trp Met Thr Glu Ala He Pro Leu Ala Ala Thr 
85 90 95 

Ala Leu He Pro Leu Val Ala Phe Pro Ala Phe Gin Val Val Asp Phe 
100 105 no 

Gly Lys Ala Thr Ala Pro Tyr Ala Asn Pro Thr Ser Phe Leu Phe Leu 
115 120 125 

Gly Gly Phe Leu Met Ala Leu Gly Leu Gin Lys Trp Asn Leu His Arq 
130 135 140 

Arg Met Ala Leu Ala Val Val Leu Ala Val Gly Thr Lys Pro Lys Gin 
145 150 155 160 

Leu Val Leu Gly Phe Met Val Ala Thr Gly Phe Leu Ser Met Trp Val 
165 170 175 

Ser Asn Thr Ala Thr Ala Val Val Met Leu Pro He Gly Met Ser Val 
ISO 185 190 

Leu Ala Leu Thr Ala Glu Thr Val Gly Gly Met Lys Asn Gin Lys Lys 
195 200 205 

Phe Ala Thr Gly Leu Met Leu Ser He Ala Tyr Ser Ala Ser He Gly 
210 215 220 

Ser Leu Gly Thr Leu He Gly Thr Pro Pro Asn Ala Leu Leu Ala Ala 
225 230 235 240 

Tyr Met Ser Glu Ser His Asp He His He Gly Phe Gly Gin Trp Met 
245 250 255 

He Leu Gly Val Pro He Ala Val Val Phe Thr He He Ala Trp Leu 
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260 



265 



270 



Val Leu Thr Thr Val Phe Lys Pro Glu Met Lys Glu He Pro Gly Gly 
275 280 285 

Arg Glu Leu He Lys Arg Glu He Ala Glu Met Gly Pro Trp Thr Ala 
290 " 295 300 

Pro Gin Val Thr Val Gly Val He Phe Ala Ala Ala Ala Leu Ala Trp 

305 310 315 320 

Val Phe He Pro Leu Thr Leu Asp Trp Thr Gly Ser Gin Leu Ser lie 
325 330 335 

Asn Asp Ser Leu He Gly lie Ala Ala Gly Leu Leu Met Phe lie Val 
340 345 350 

Pro Ala Asn Phe Lys Thr Gly Glu Arg lie Leu Asp Trp Arg Thr Ala 
355 360 365 

Gly Glu Leu Pro Trp Asp Val Leu Leu Leu Phe Gly Gly Gly Leu Ser 
370 375 380 

Leu Ser Ala Met Phe Thr Ser Thr Gly Leu Ser Leu Trp lie Gly Glu 
385 390 395 400 

Leu Ala Lys Gly Leu Asp Ala Leu Pro lie Phe lie Leu lie Phe Ala 
405 410 415 

lie Ala Val Leu Val Leu Phe Leu Thr Glu Phe Thr Ser Asn Thr Ala 
420 425 430 

Thr Ala Ala Thr Phe Leu Pro lie Met Gly Gly Val Ala Val Gly lie 
435 440 445 

Gly Leu Thr Ala Gly. Gly Glu Gin Asn Val Leu Leu Leu Thr lie Pro 
4 50 ^4 55 4 60 

Val Ala Leu Ser Ala Thr Cys Ala Phe Met Leu Pro Val Ala Thr Pro 
465 470 475 480 

Pro Asn Ala lie Ala Phe Gly Ser Gly Tyr lie Lys lie Gly Glu Met 
485 490 495 

Val Lys Gly Gly Leu Trp Leu Asn lie lie Ala Val He Leu He Thr 
500 505 510 



lie Phe Thr Tyr Phe Val Ala lie Pro Leu Phe Gly lie Met Leu 
515 520 525 



<210> 517 
<211> 1028 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1005) 

<223> FRXA00449 
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<400> 517 

ctg gca ctg acc get gag act gtg ggc gga atg aaa aac caa aag aaa 48 
Leu Ala Leu Thr Ala Glu Thr Val Gly Gly Met Lys Asn Gin Lys Lys 
1 5 10 15 

ttc gec act gga etc atg ctg tec att get tat tct get tec ate ggt 96 
Phe Ala Thr Gly Leu Met Leu Ser He Ala Tyr Ser Ala Ser He Gly 
20 25 30 

tea etc ggc acc tta att ggc acg cca ccc aat gec ttg ctt get gcg 144 
Ser Leu Gly Thr Leu He Gly Thr Pro Pro Asn Ala Leu Leu Ala Ala 
35 40 45 

tat atg tct gaa teg cat gat ate cac ate gga ttt ggt cag tgg atg 192 
Tyr Met Ser Glu Ser His Asp He His He Gly Phe Gly Gin Trp Met 
50 55 60 

att ctt ggt gta cca att get gtc gtc ttc acc ate ate gcg tgg ctt 240 
He Leu Gly Val Pro lie Ala Val Val Phe Thr He lie Ala Tro Leu 
65 ™ 75 * 80 

gtg ttg acc acc gtg ttc aag cca gaa atg aaa gaa ate cct ggc gga 288 
Val Leu Thr Thr Val Phe Lys Pro Glu Met Lys Glu He Pro Gly Gly 
85 90 * 95 

cgt gaa ctg ate aaa cgt gaa ate get gaa atg ggg ccg tgg act gca 336 
Arg Glu Leu lie Lys Arg Glu lie Ala Glu Met Gly Pro Trp Thr Ala 
100 105 ~ no 

cct cag gtc aca gtg ggt gtt att ttt gcg gca get gca ctg get tgg 384 
Pro Gin Val Thr Val Gly Val He Phe Ala Ala Ala Ala Leu Ala Trp 
115 120 125 

gtc ttc att cca tta act eta gat tgg acc ggt tec cag etc tct ate 432 
Val Phe lie Pro Leu Thr Leu Asp Trp Thr Gly Ser Gin Leu Ser lie 
130 135 140 

aat gac tec etc att ggc ate get gee ggc ctg ctg atg ttt ate gtt 480 
Asn Asp Ser Leu lie Gly lie Ala Ala Gly Leu Leu Met Phe lie Val 
145 150 155 160 

ccc get aac ttt aaa acc ggc gaa cgc att ctt gat tgg cgt act gca 528 
Pro Ala Asn Phe Lys Thr Gly Glu Arg lie Leu Asp Trp Arg Thr Ala 
165 170 175 

ggc gaa ctt cca tgg gat gtt etc ttg ctt ttt ggt ggc ggg ctt tea 576 
Gly Glu Leu Pre Trp Asp Val Leu Leu Leu Phe Gly Gly Gly Leu Ser 
180 185 " 190 



ctt tct gcg atg ttt acc age acg gga ctt tec eta tgg ate ggt gaa 
Leu Ser Ala Met Phe Thr Ser Thr Gly Leu Ser Leu Trp lie Gly Glu 
195 200 205 



624 



eta get aag gga ctt gat gee ctt cca ate ttc att etc ate ttc gee 672 

Leu Ala Lys Gly Leu Asp Ala Leu Pro lie Phe lie Leu lie Phe Ala 
210 215 220 

att get gtc ctg gtg ttg ttc ctg acc gag ttc acc tec aac acc gca 720 

lie Ala Val Leu Val Leu Phe Leu Thr Glu Phe Thr Ser Asn Thr Ala 
225 230 235 240 
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aca gcg gca acc ttc ctg cca ate atg ggt ggc gtc gec gta ggt ate 768 

Thr Ala Ala Thr Phe Leu Pro He Met Gly Gly Val Ala Val Gly He 

245 250 255 

gga ctg acc gca ggt ggc gag cag aat gtt ctg ctg ctg acc ate cca 816 

Gly Leu Thr Ala Gly Gly Glu Gin Asn Val Leu Leu Leu Thr He Pro 

260 " 265 270 

gtc gca ctg tec gca acc tgt gcg ttc atg ctt cca gtg gca acg cct 864 

Val Ala Leu Ser Ala Thr Cys Ala Phe Met Leu Pro Val Ala Thr Pro 

275 " 280 285 

cca aac gcg att gca ttc ggc tec ggc tac att aag ate ggc gaa atg 912 

Pro Asn Ala He Ala Phe Gly Ser Gly Tyr He Lys He Gly Glu Met 

290 295 300 

gtc aag ggt ggt ctg tgg ctg aac ate ate gca gtc ate etc att acg 960 

Val Lys Gly Gly Leu Trp Leu Asn He He Ala Val He Leu He Thr 
305 310 315 1 320 

att ttc acc tac ttc gta gcg ate cca etc ttt ggc ate atg ctt 1005 

He Phe Thr Tyr Phe Val Ala He Pro Leu Phe Gly He Met Leu 

325 330 335 

taaaagttaa caggcccgca gtc 1028 



<210> 518 
<211> 335 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Leu Ala Leu Thr Ala Glu Thr Val Gly Gly Met Lys Asn Gin Lys Lys 
15 10 15 

Phe Ala Thr Gly Leu Met Leu Ser He Ala Tyr Ser Ala Ser He Gly 
20 25 30 

Ser Leu Gly Thr Leu He Gly Thr Pro Pro Asn Ala Leu Leu Ala Ala 
35 40 45 

Tyr Met Ser Glu Ser His Asp He His He Gly Phe Gly Gin Trp Met 
50 55 60 

He Leu Gly Val Pro He Ala Val Val Phe Thr He He Ala Trp Leu 
65 70 75 80 

Val Leu Thr Thr Val Phe Lys Pro Glu Met Lys Glu He Pro Gly Gly 
85 90 95 

Arg Glu Leu He Lys Arg Glu He Ala Glu Met Gly Pro Trp Thr Ala 
100 105 110 

Pro Gin Val Thr Val Gly Val He Phe Ala Ala Ala Ala Leu Ala Trp 
115 120 125 

Val Phe He Pro Leu Thr Leu Asp Trp Thr Gly Ser Gin Leu Ser He 
130 135 140 

Asn Asp Ser Leu He Gly He Ala Ala Gly Leu Leu Met Phe He Val 
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145 150 155 160 

Pro Ala Asn Phe Lys Thr Gly Glu Arg He Leu Asp Trp Arg Thr Ala 
165 170 * 175 

Gly Glu Leu Pro Trp Asp Val Leu Leu Leu Phe Gly Gly Gly Leu Ser 
180 185 * 190 

Leu Ser Ala Met Phe Thr Ser Thr Gly Leu Ser Leu Trp He Gly Glu 
195 200 205 

Leu Ala Lys Gly Leu Asp Ala Leu Pro He Phe He Leu He Phe Ala 
210 215 220 

He Ala Val Leu Val Leu Phe Leu Thr Glu Phe Thr Ser Asn Thr Ala 
225 . 230 235 240 

Thr Ala Ala Thr Phe Leu Pro He Met Gly Gly Val Ala Val Gly He 
245 250 255 

Gly Leu Thr Ala Gly Gly Glu Gin Asn Val Leu Leu Leu Thr He Pro 
260 265 270 

Val Ala Leu Ser Ala Thr Cys Ala Phe Met Leu Pro Val Ala Thr Pro 
275 280 285 

Pro Asn Ala He Ala Phe Gly Ser Gly Tyr lie Lys He Gly Glu Met 
290 295 300 

Val Lys Gly Gly Leu Trp Leu Asn He He Ala Val He Leu He Thr 
305 310 315 320 

He Phe Thr Tyr Phe Val Ala He Pro Leu Phe Gly He Met Leu 
325 330 335 



<210> 519 
<211> 448 
<212> DNA 

'<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (448) 

<223> FRXA01755 

<400> 519 

tcgttggctt acatggtcat tgatgaccgg gctgaatatg tgagaaaatc catcccttct 60 

ttaagcaagg gagtgaatta cagaaaagga ttgttcagca atg age aca cct gac 115 

Met Ser Thr Pro Asp 
1 5 

att aaa gaa ggc teg gca gaa tea ccg ggc gaa gta atg gtc gtt gga 163 
He Lys Glu Gly Ser Ala Glu Ser Pro Gly Glu Val Met Val Val Gly 
10 15 20 

gac agg cga gag tgg cgt cga caa gca ace ggc ate att gee ggc etc 211 
Asp Arg Arg Glu Trp Arg Arg Gin Ala Thr Gly He He Ala Gly Leu 
25 30 ' 35 
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gtc tta gcc gcc ctg gtc tat ctt etc ttc ccc teg aac tec gtg gaa 259 

Val Leu Ala Ala Leu Val Tyr Leu Leu Phe Pro Ser Asn Ser Val Glu 

40 45 50 

ace gtc atg caa tec agt ggc gtc gat cca gaa act gaa tac acc aac 307 

Thr Val Met Gin Ser Ser Gly Val Asp Pro Glu Thr Glu Tyr Thr Asn 

55 60 65 

aac gcg atg cgt ctt act get gca gtc aca ate ttg atg gca gtg tgg 355 

Asn Ala Met Arg Leu Thr Ala Ala Val Thr He Leu Met Ala Val Trp 

70 75 80 85 

tgg atg aca gaa gca ate cca eta gca gca acc gca ctt ate ccg ttg 403 

Trp Met Thr Glu Ala He Pro Leu Ala Ala Thr Ala Leu He Pro Leu 

90 95 100 

gtt gca ttc cct get ttc cag gtt gtg gac ttt ggg aag gca gca 448 

Val Ala Phe Pro Ala Phe Gin Val Val Asp Phe Gly Lys Ala Ala 

105 110 115 



<210> 520 

<211> 116 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 520 

Met Ser Thr Pro Asp He Lys Glu Gly Ser Ala Glu Ser Pro Gly Glu 
1 5 10 15 

Val Met Val Val Gly Asp Arg Arg Glu Trp Arg Arg Gin Ala Thr Gly 
20 25 30 

He He Ala Gly Leu Val Leu Ala Ala Leu Val Tyr Leu Leu Phe Pro 
35 ^ 40 45 

Ser Asn Ser Val Glu Thr Val Met Gin Ser Ser Gly Val Asp Pro Glu 
50 55 60 

Thr Glu Tyr Thr Asn Asn Ala Met Arg Leu Thr Ala Ala Val Thr lie 
65 70 75 80 

Leu Met Ala Val Trp Trp Met Thr Glu Ala He Pro Leu Ala Ala Thr 
85 * 90 95 

Ala Leu He Pro Leu Val Ala Phe Pro Ala Phe Gin Val Val Asp Phe 
100 105 110 

Gly Lys Ala Ala 
115 



<210> 521 

<211> 912 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (889) 
<223> RXA00269 



760 



WO 01/00805 



PCT/IBOO/00926 



<400> 521 

tgcgatcttg gtggttgtcg ccatgctgct gccgaggtgg cgtgcgaagt tctccaaggc 60 

accgaagcct aagcaaccag tagcagtgga ggcttaagac atg tta tec ate aac 115 

Met Leu Ser lie Asn 
1 5 

gga att tct aag acg ttc ttc ccc ggc act gtg aat gag cgc cgc gcg 163 
Gly He Ser Lys Thr Phe Phe Pro Gly Thr Val Asn Glu Arg Arg Ala 
10 15 20 

ttg cag cag etc aaa etc gat atg get gag ggc gat ttt gtc acc gtc 211 
Leu Gin Gin Leu Lys Leu Asp Met Ala Glu Gly Asp Phe Val Thr Val 
25 30 * 35 

ate ggt tct aac ggt gcg ggt aaa tec acg ctg etc aac get gtt tct 259 
He Gly Ser Asn Gly Ala Gly Lys Ser Thr Leu Leu Asn Ala Val Ser 
40 45 50 

ggc cgt ttg ctt gtt gat tec ggc gag att tec ate gac ggc aac aag 307 
Gly Arg Leu Leu Val Asp Ser Gly Glu He Ser He Asp Gly Asn Lys 
55 60 65 

gta aac aag atg tea gag cac aag cgt gee cgc tac ate ggc cgc gtt 355 
Val Asn Lys Met Ser Glu His Lys Arg Ala Arg Tyr He Gly Arg Val 
70 75 ■ 80 85 

ttc cag gat cct ctg gee ggc acc gcg ccg aat etc acc att gaa gag 403 
Phe Gin Asp Pro Leu Ala Gly Thr Ala Pro Asn Leu Thr He Glu Glu 
90 95 100 

aat ctg gee ate gcg ttg ctg cgc ggc aag cgc cgt gga ttg ggc ttt 451 
Asn Leu Ala He Ala Leu Leu Arg Gly Lys Arg Arg Gly Leu Gly Phe 
105 HO * ' us 

gca ctg acc teg aag cgc cgt gag caa ttc aag cag gaa ctt gag cgc 4 99 
Ala Leu Thr Ser Lys Arg Arg Glu Gin Phe Lys Gin Glu Leu Glu Arg 
120 125 130 

ctt gag ctg ggt ctg gaa aac agg etc act gee aaa gtt ggt ttg etc 547 
Leu Glu Leu Gly Leu Glu Asn Arg Leu Thr Ala Lys Val Gly Leu Leu 
135 140 145 

tct ggc ggt cag cgt cag gca ttg tec ctg ctg atg get ggt ttt act 595 
Ser Gly Gly Gin Arg Gin Ala Leu Ser Leu Leu Met Ala Gly Phe Thr 
150 155 160 ' 165 

caa cct aaa ate atg ctg ttg gat gag cac acc gca gcg ctt gat cca 643 
Gin Pro Lys He Met Leu Leu Asp Glu His Thr Ala Ala Leu Asp Pro 
170 175 180 

cag cgt gca gag ctt gtg acc acc ttg acc gaa aag ate gtg gca gat 691 
Gin Arg Ala Glu Leu Val Thr Thr Leu Thr Glu Lys He Val Ala Asp 
185 190 195 

gga aat ctg act acg ctt atg gtc acg cac aac atg gaa cag gca att 739 
Gly Asn Leu Thr Thr Leu Met Val Thr His Asn Met Glu Gin Ala He 
200 205 210 

cgc ctg ggc aat cgc ctg ate atg atg cat gaa ggc cag att gtc tac 787 
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Arg Leu Gly Asn Arg Leu He Met Met His Glu Gly Gin He Val Tyr 
215 220 225 

cag gca gat cag get acc aag teg aag ttg act gtg cgc gat ttg ctg 835 

Gin Ala Asp Gin Ala Thr Lys Ser Lys Leu Thr Val Arg Asp Leu Leu 

230 235 240 ~ 245 



cag gag ttc gec aac ate aag ggc gca 
Gin Glu Phe Ala Asn He Lys Gly Ala 
250 

etc ggc taaaaagagc ttgctttacg acg 
Leu Gly 



aca ttg tct gac aag gcg ttc 883 
Thr Leu Ser Asp Lys Ala Phe 
255 * 260 

912 



<210> 522 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Met Leu Ser He Asn Gly lie Ser Lys Thr Phe Phe Pro Gly Thr Val 
15 10 15 

Asn Glu Arg Arg Ala Leu Gin Gin Leu Lys Leu Asp Met Ala Glu Gly 
20 25 30 

Asp Phe Val Thr Val He Gly Ser Asn Gly Ala Gly Lys Ser Thr Leu 
35 4 0 " " 45 

Leu Asn Ala Val Ser Gly Arg Leu Leu Val Asp Ser Gly Glu He Ser 
50 55 60 

lie Asp Gly Asn Lys Val Asn Lys Met Ser Glu His Lys Arg Ala Arg 
65 70 75 ~ 80 

Tyr He Gly Arg Val Phe Gin Asp Pro Leu Ala Gly Thr Ala Pro Asn 
85 90 95 

Leu Thr He Glu Glu Asn Leu Ala He Ala Leu Leu Arg Gly Lys Arg 
100 105 110 

Arg Gly Leu Gly Phe Ala Leu Thr Ser Lys Arg Arg Glu Gin Phe Lys 
115 120 125 

Gin Glu Leu Glu Arg Leu Glu Leu Gly Leu Glu Asn Arg Leu Thr Ala 
130 ~ 135 140 

Lys Val Gly Leu Leu Ser Gly Gly Gin Arg Gin Ala Leu Ser Leu Leu 
145 150 155 160 

Met Ala Gly Phe Thr Gin Pro Lys He Met Leu Leu Asp Glu His Thr 
165 170 175 

Ala Ala Leu Asp Pro Gin Arg Ala Glu Leu Val Thr Thr Leu Thr Glu 
180 185 190 

Lys He Val Ala Asp Gly Asn Leu Thr Thr Leu Met Val Thr His Asn 
195 200 205 
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Met Glu Gin Ala He Arg Leu Gly Asn Arg Leu He Met Met His Glu 
210 215 220 

Gly Gin He Val Tyr Gin Ala Asp Gin Ala Thr Lys Ser Lys Leu Thr 
225 230 235 240 

Val Arg Asp Leu Leu Gin Glu Phe Ala Asn He Lys Gly Ala Thr Leu 
245 250 " * 255 



Ser Asp Lys Ala Phe Leu Gly 
260 



<210> 523 
<211> 817 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (817) 
<223> RXA00369 

<400> 523 

ggcgggaaat tacaatcagg catcggcgtt gtcgttgatg tttgcgatta tcggtatcgt 60 

ggcgctcgcg ttgacggtgc gcagccagaa ggagttttag gtg tea teg ate aaa 115 

Val Ser Ser He Lys 

1 5 

ttg cgc gat tta age gtg age ttc cgc gac gga ace ttc ggg ctg caa 163 

Leu Arg Asp Leu Ser Val Ser Phe Arg Asp Gly Thr Phe Gly Leu Gin 
10 15 20 

gat ate aat ttg aaa att gag ccg gaa gaa ttt gtg gtg etc ate ggg 211 
Asp He Asn Leu Lys lie Glu Pro Glu Glu Phe Val Val Leu He Gly 
25 30 35 

ccg teg ggg tec ggt aaa ace ace atg ttg ggc ace ate gcg ggg ttt 259 
Pro Ser Gly Ser Gly Lys Thr Thr Met Leu Gly Thr He Ala Gly Phe 
40 4 5 50 

gtg gag cca agt tec ggc agt gtg etc ate gee ggc gaa gaa atg acg 307 
Val Glu Pro Ser Ser Gly Ser Val Leu He Ala Gly Glu Glu Met Thr 
55 60 65 

cat gtc ccg ccg gag cgc cgt cgc atg ggc atg gtg ttt cag cag cat 355 
His Val Pro Pro Glu Arg Arg Arg Met Gly Met Val Phe Gin Gin His 
70 75 80 85 

gcg gtg tgg ccg cat atg teg gtc gee aag aat gtg gga tac ccg ctg 403 
Ala Val Trp Pro His Met Ser Val Ala Lys Asn Val Gly Tyr Pro Leu 
90 95 100 

gcg cga agt ggt cag aag ggg gcg teg ata age aaa cgc gtg gag cgc 4 51 
Ala Arg Ser Gly Gin Lys Gly Ala Ser He Ser Lys Arg Val Glu Arg 
105 HO H5 

acg etc gcg ctg gtg ggg ctt gag ggg ttc ggc agt cgc aga ccg gee 4 99 
Thr Leu Ala Leu Val Gly Leu Glu Gly Phe Gly Ser Arg Arg Pro Ala 
120 125 130 
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age ctg tct ggt ggt caa cgt cag egg gtg gcg ctt gcg cgc gec ate 547 

Ser Leu Ser Gly Gly Gin Arg Gin Arg Val Ala Leu Ala Arg Ala lie 

135 140 145 

ate gee gac ccc ace gtg ctg ctt etc gac gag gee etc tec gee etc 595 

He Ala Asp Pro Thr Val Leu Leu Leu Asp Glu Ala Leu Ser Ala Leu 

150 155 160 165 

gac gaa ccg ctg cga gac get tta cga cgc gaa etc gta tct ttg ace 643 

Asp Glu Pro Leu Arg Asp Ala Leu Arg Arg Glu Leu Val Ser Leu Thr 
170 * 175 180 

egg cgc gaa ggc etc act act gtg cac gtg acg cat gac cgc gee gaa 691 

Arg Arg Glu Gly Leu Thr Thr Val His Val Thr His Asp Arg Ala Glu 
185 190 195 

gcg ate tec ate get gac cgc ate gtc gta etc ggc aac ggt cga ate 739 

Ala He Ser He Ala Asp Arg He Val Val Leu Gly Asn Gly Arg He 

200 205 210 

caa cag gta gee ace cct act gag etc ctt tec gec ccc get act gee 787 

Gin Gin Val Ala Thr Pro Thr Glu Leu Leu Ser Ala Pro Ala Thr Ala 

215 220 225 

gat gtt gee cga ttc ate gtc gac gee ace 817 

Asp Val Ala Arg Phe He Val Asp Ala Thr 

230 235 



<210> 524 
<211> 239 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Val Ser Ser He Lys Leu Arg Asp ] 
1 5 

Thr Phe Gly Leu Gin Asp He Asn ! 
20 

Val Val Leu He Gly Pro Ser Gly : 
35 40 

Thr He Ala Gly Phe Val Glu Pro i 
50 55 

Gly Glu Glu Met Thr His Val Pro 
65 70 

Val Phe Gin Gin His Ala Val Trp 
85 

Val Gly Tyr Pro Leu Ala Arg 
100 

Lys Arg Val Glu Arg Thr Leu Ala 
115 " 120 

Ser Arg Arg Pro Ala Ser Leu Ser 



Leu Ser Val Ser Phe Arg Asp Gly 
10 15 

Leu Lys He Glu Pro Glu Glu Phe 
25 30 

Ser Gly Lys Thr Thr Met Leu Gly 
45 

Ser Ser Gly Ser Val Leu He Ala 
60 

Pro Glu Arg Arg Arg Met Gly Met 
75 80 

Pro His Met Ser Val Ala Lys Asn 
90 95 



Leu Val Gly Leu Glu Gly Phe Gly 
125 

Gly Gly Gin Arg Gin Arg Val Ala 



Ser Gly Gin Lys Gly Ala Ser He Ser 
105 110 
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130 135 140 

Leu Ala Arg Ala lie He Ala Asp Pro Thr Val Leu Leu Leu Asp Glu 
145 150 155 160 

Ala Leu Ser Ala Leu Asp Glu Pro Leu Arg Asp Ala Leu Arg Arg Glu 
165 170 175 

Leu Val Ser Leu Thr Arg Arg Glu Gly Leu Thr Thr Val His Val Thr 
180 185 190 

His Asp Arg Ala Glu Ala lie Ser He Ala Asp Arg He Val Val Leu 
195 200 205 

Gly Asn Gly Arg He Gin Gin Val Ala Thr Pro Thr Glu Leu Leu Ser 
210 215 220 

Ala Pro Ala Thr Ala Asp Val Ala Arg Phe He Val Asp Ala Thr 
225 230 235 



<210> 525 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXA02073 



<400> 525 

tcattgtttt agaggatggc caattgacca tgatggatac acccagcaac gtttcccagc 



60 



acaatgcgtt tttccgcacc gctgtgatgg aggaagaaca atg att tec cga ctt 115 

Met He Ser Arg Leu 
1 5 

etc caa ttg get aag aaa gta tgg ccg gaa ctt gga gec tec acg etc 163 
Leu Gin Leu Ala Lys Lys Val Trp Pro Glu Leu Gly Ala Ser Thr Leu 
10 15 * 20 

ctg cga ctg etc aat cag eta etc ace gca gca etc att gtg ttc ccc 211 
Leu Arg Leu Leu Asn Gin Leu Leu Thr Ala Ala Leu He Val Phe Pro 
25 30 35 

gee tgg gtg eta age cgc aaa cca gac ate tec ctg etc gee gtc gee 259 
Ala Trp Val Leu Ser Arg Lys Pro Asp He Ser Leu Leu Ala Val Ala 
40 45 50 

ate ate atg gcg etc ate gcg ctg aca gca get gtc tgt cgc tgg ggt 307 
He He Met Ala Leu He Ala Leu Thr Ala Ala Val Cys Arg Trp Gly 
55 60 65 

gag cag gta tgc ggc cac cgc get gec ttt ggg ctg ctt gee cac atg 355 
Glu Gin Val Cys Gly His Arg Ala Ala Phe Gly Leu Leu Ala His Met 
70 75 80 85 

cgc gtt atg ctt tac gac gec etc gtc cac aaa ggt tec ccc teg ccg 403 
Arg Val Met Leu Tyr Asp Ala Leu Val His Lys Gly Ser Pro Ser Pro 
90 95 100 
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ate cac ggc age ggt teg ate atg tct gtt gee ace cgt gac att aac 451 
lie His Gly Ser Gly Ser He Met Ser Val Ala Thr Arg Asp He Asn 
105 110 115 

tec ate gaa gta ttc ttc gcg cac acc att ggg cct aca gtc ace gca 499 
Ser He Glu Val Phe Phe Ala His Thr He Gly Pro Thr Val Thr Ala 
120 125 130 

gtg ctg etc agt gcg gga ggc gtg ate acg ctg gca acg etc gat ccc 547 
Val Leu Leu Ser Ala Gly Gly Val He Thr Leu Ala Thr Leu Asp Pro 
135 140 145 

gtt get ggt eta att ggt tta etc ggt gtc etc ate gcg tgg ttg ate 595 
Val Ala Gly Leu He Gly Leu Leu Gly Val Leu He Ala Trp Leu He 
150 155 160 165 

ccc ttg att gga aaa caa tec tea age agt gaa gee aca tea cgt gga 64 3 
Pro Leu He Gly Lys Gin Ser Ser Ser Ser Glu Ala Thr Ser Arg Gly 
170 175 180 

cac ate gee cag cac etc acc gaa gat gee gee ggc agg ctt gaa ate 691 
His He Ala Gin His Leu Thr Glu Asp Ala Ala Gly Arg Leu Glu He 
185 190 195 

aac tea cat gga gcg caa gee aca egg tta aat gcg etc gag gtg aaa 739 
Asn Ser His Gly Ala Gin Ala Thr Arg Leu Asn Ala Leu Glu Val Lys 
200 205 ~ 210 

gag caa caa ctg gaa caa gtt gtg acc cga cag ggc ttg ate gtc ggt 787 
Glu Gin Gin Leu Glu Gin Val Val Thr Arg 'Gin Gly Leu He Val Gly 
215 220 225 

ate cgt cag ggc gca gca ctt tta tgg ccg tgg ata tea get gtg ttg 835 
He Arg Gin Gly Ala Ala Leu Leu Trp Pro Trp He Ser Ala Val Leu 
230 " 235 240 245 

ttg gtt get ctg gtt cct cat gtg ggc att gtt gca gec gcg att ate 883 
Leu Val Ala Leu Val Pro His Val Gly He Val Ala Ala Ala He He 
250 255 260 

ctg ggc ate tec cct gcg ttg gat gca gtt gag gga ttt get cgc acc 931 
Leu Gly He Ser Pro Ala Leu Asp Ala Val Glu Gly Phe Ala Arg Thr 
265 270 275 

atg cct acc gcg tta aac agt gcg cag egg tat ttc cag ate ate gat 979 
Met Pro Thr Ala Leu Asn Ser Ala Gin Arg Tyr Phe Gin He He Asp 
280 285 290 

gee cct gtt get ate get gaa cct gac gag ccg aag cct ttg ccc aaa 1027 
Ala Pro Val Ala lie Ala Glu Pro Asp Glu Pro Lys Pro Leu Pro Lys 
295 300 305 

ggc ccg ctt aag ctg cga att tct aga gtt cca gtc age gca aag ggc 1075 
Gly Pro Leu Lys Leu Arg lie Ser Arg Val Pro Val Ser Ala Lys Gly 
310 315 320 325 

acc gtg tct tta gag gtt gca get ggt gaa cac ate ggc ate ate gga 1123 
Thr Val Ser Leu Glu Val Ala Ala Gly Glu His lie Gly lie lie Gly 
330 335 340 
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tec age ggt agt gga aaa tec act ttg gee aaa etc ate etc aag ctg 1171 
Ser Ser Gly Ser Gly Lys Ser Thr Leu Ala Lys Leu He Leu Lys Leu 
345 350 355 

gcg caa eta egg tct gga acc ate ace ate ggt ggt gtt gat ate gca 1219 
Ala Gin Leu Arg Ser Gly Thr He Thr He Gly Gly Val Asp He Ala 
360 365 370 

gag gtt tea teg gcg gag ctt cgc aaa tec gtc acg ctg gtt gag cag 1267 
Glu Val Ser Ser Ala Glu Leu Arg Lys Ser Val Thr Leu Val Glu Gin 
375 380 385 

aaa tct gtg ctg ttt aga gca age gtg ctg gag aat tta egg atg ggc 1315 
Lys Ser Val Leu Phe Arg Ala Ser Val Leu Glu Asn Leu' Arg Met Gly 
390 395 400 405 

aat cca gag ctg tct gaa gat gaa gca agg gaa gee ttg agg ttg gcg 1363 
Asn Pro Glu Leu Ser Glu Asp Glu Ala Arg Glu Ala Leu Arg Leu Ala 
410 415 420 

teg ata age gaa ctg cct tta gat get gac gee ctg cgc eta tct ggc 1411 
Ser He Ser Glu Leu Pro Leu Asp Ala Asp Ala Leu Arg Leu Ser Gly 
425 430 435 

gga cag caa caa egg etc tgc ctg gcg cgt get ttg gca cgc acc cct 1459 
Gly Gin Gin Gin Arg Leu Cys Leu Ala Arg Ala Leu Ala Arg Thr Pro 
440 445 450 

cag gta ctg att gtc gat gaa gee acc age cac caa gat gcg etc aat 1507 
Gin Val Leu He Val Asp Glu Ala Thr Ser His Gin Asp Ala Leu Asn 
455 460 465 

caa gcg gat ctt tec cag act ctg gee acg ctt aaa gac acc acg gtg 1555 
Gin Ala Asp Leu Ser Gin Thr Leu Ala Thr Leu Lys Asp Thr Thr Val 
47 ° 475 480 485 

ate ate att gcg cac cgc aca get gca tta acc cat gtg gat egg ata 1603 
He He He Ala His Arg Thr Ala Ala Leu Thr His Val Asp Arg He 
490 495 500 

att gac ctg gaa gaa ate aaa aat ccc tgatccttaa cgcggatcag 1650 
He Asp Leu Glu Glu He Lys Asn Pro 
505 510 

999 1653 



<210> 526 
<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Met He Ser Arg Leu Leu Gin Leu Ala Lys Lys Val Trp Pro Glu Leu 
1 5 10 15 

Gly Ala Ser Thr Leu Leu Arg Leu Leu Asn Gin Leu Leu Thr Ala Ala 
20 25 30 

Leu He Val Phe Pro Ala Trp Val Leu Ser Arg Lys Pro Asp lie Ser 
35 40 45 
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Leu Leu Ala Val Ala He He Met Ala Leu He Ala Leu Thr Ala Ala 
50 55 60 

Val Cys Arg Trp Gly Glu Gin Val Cys Gly His Arg Ala Ala Phe Gly 
65 70 75 80 

Leu Leu Ala His Met Arg Val Met Leu Tyr Asp Ala Leu Val His Lys 
85 90 95 

Gly Ser Pro Ser Pro He His Gly Ser Gly Ser He Met Ser Val Ala 
100 105 110 

Thr Arg Asp He Asn Ser He Glu Val Phe Phe Ala His Thr He Gly 
115 120 125 

Pro Thr Val Thr Ala Val Leu Leu Ser Ala Gly Gly Val lie Thr Leu 
130 135 140 

Ala Thr Leu Asp Pro Val Ala Gly Leu He Gly Leu Leu Gly Val Leu 
145 150 155 160 

He Ala Trp Leu He Pro Leu He Gly Lys Gin Ser Ser Ser Ser Glu 
165 170 175 

Ala Thr Ser Arg Gly His He Ala Gin His Leu Thr Glu Asp Ala Ala 
180 185 190 

Gly Arg Leu Glu He Asn Ser His Gly Ala Gin Ala Thr Arg Leu Asn 
195 200 205 

Ala Leu Glu Val Lys Glu Gin Gin Leu Glu Gin Val Val Thr Arg Gin 
210 ^ 215 220 

Gly Leu He Val Gly He Arg Gin Gly Ala Ala Leu Leu Trp Pro Trp 
225 230 235 240 

He Ser Ala Val Leu Leu Val Ala Leu Val Pro His Val Gly He Val 
245 250 255 

Ala Ala Ala He He Leu Gly He Ser Pro Ala Leu Asp Ala Val Glu 
260 265 270 

Gly Phe Ala Arg Thr Met Pro Thr Ala Leu Asn Ser Ala Gin Arg Tyr 
275 280 285 

Phe Gin He He Asp Ala Pro Val Ala He Ala Glu Pro Asp Glu Pro 
290 295 300 

Lys Pro Leu Pro Lys Gly Pro Leu Lys Leu Arg He Ser Arg Val Pro 
305 ~ 310 315 320 

Val Ser Ala Lys Gly Thr Val Ser Leu Glu Val Ala Ala Gly Glu His 
325 330 335 

He Gly He He Gly Ser Ser Gly Ser Gly Lys Ser Thr Leu Ala Lys 
340 345 350 



Leu He Leu Lys Leu Ala Gin Leu Arg Ser Gly Thr He Thr He Gly 
355 ~ 360 365 
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Gly Val Asp He Ala Glu Val Ser Ser Ala Glu Leu Arg Lys Ser Val 
370 375 380 

Thr Leu Val Glu Gin Lys Ser Val Leu Phe Arg Ala Ser Val Leu Glu 
385 390 395 400 

Asn Leu Arg Met Gly Asn Pro Glu Leu Ser Glu Asp Glu Ala Arg Glu 
405 410 ' 415 

Ala Leu Arg Leu Ala Ser He Ser Glu Leu Pro Leu Asp Ala Asp Ala 
420 425 430 

Leu Arg Leu Ser Gly Gly Gin Gin Gin Arg Leu Cys Leu Ala Arg Ala 
435 4 40 ~ ~ 44 5 

Leu Ala Arg Thr Pro Gin Val Leu He Val Asp Glu Ala Thr Ser His 
450 455 460 

Gin Asp Ala Leu Asn Gin Ala Asp Leu Ser Gin Thr Leu Ala Thr Leu 
465 470 475 480 

Lys Asp Thr Thr Val He He He Ala His Arg Thr Ala Ala Leu Thr 
485 490 495 

His Val Asp Arg He He Asp Leu Glu Glu He Lys Asn Pro 
500 505 510 

<210> 527 
<211> 1142 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1119) 
<223> RXA01399 

<400> 527 

att etc age ccc gca ace gca ctt gtc ctg gcg att gga ttg att get 48 

He Leu Ser Pro Ala Thr Ala Leu Val Leu Ala He Gly Leu lie Ala 

1 5 10 15 

get gca att ate cct ccc ctg ctt get get cgc gga gtt aaa aca gee 96 
Ala Ala He He Pro Pro Leu Leu Ala Ala Arg Gly Val Lys Thr Ala 
20 25 30 

gaa gee egg cgc get gaa tec age gaa gee tac ttg agt tec ttg gat 144 
Glu Ala Arg Arg Ala Glu Ser Ser Glu Ala Tyr Leu Ser Ser Leu Asp 
35 4 0 4 5 

cag gtg ctg tec aac cag gcg gcg ctt cgt gtt cgt ggt gaa atg ccg 192 
Gin Val Leu Ser Asn Gin Ala Ala Leu Arg Val Arg Gly Glu Met Pro 
50 55 60 

gec get ctg tec aag gcg gat gtg get gcg cgt tec tat tct tct tea 240 
Ala Ala Leu Ser Lys Ala Asp Val Ala Ala Arg Ser Tyr Ser Ser Ser 
65 70 75 ' 80 

ctg gag gca ggc gcg aaa gac act gec att ggc gca gcg agt tec ctg 288 
Leu Glu Ala Gly Ala Lys Asp Thr Ala He Gly Ala Ala Ser Ser Leu 
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85 90 95 

tgg att cac ggt ttc act gtc att ggt gtg etc atg gtt tec gcg tea 336 

Trp He His Gly Phe Thr Val He Gly Val Leu Met Val Ser Ala Ser 
100 105 110 

ctg tat gca gat gga age cat tea ccg cag tgg ttt ggt gtg ttg gtg 384 

Leu Tyr Ala Asp Gly Ser His Ser Pro Gin Trp Phe Gly Val Leu Val 
115 120 125 

ctg ctt tea etc gca get ttc gag get gtc tct gtt etc ccc gat get 432 

Leu Leu Ser Leu Ala Ala Phe Glu Ala Val Ser Val Leu Pro Asp Ala 
130 135 140 

gcg att get cgt ace cgc gec gca gat gec ace agg agg ctt gcg gaa 480 

Ala He Ala Arg Thr Arg Ala Ala Asp Ala Thr Arg Arg Leu Ala Glu 

145 150 155 160 

ate teg gcg ctg cca gaa tct gtc tct ctt gag ctt cgc acg gec tct 528 

He Ser Ala Leu Pro Glu Ser Val Ser Leu Glu Leu Arg Thr Ala Ser 
165 170 175 



gac cag ccc gta tta cgc gee gag aat eta gtt tat gga tgg gac age 
Asp Gin Pro Val Leu Arg Ala Glu Asn Leu Val Tyr Gly Trp Asp Ser 
180 185 190 



tea gag tgg gtt caa ggt tta ccc gat ggt ctt ggc act gtc ctt gat 
Ser Glu Trp Val Gin Gly Leu Pro Asp Gly Leu Gly Thr Val Leu Asp 
290 295 300 



576 



gac eta ggc acg age aac ctg gat etc ace ttt ggt tea cga cat gaa 624 
Asp Leu Gly Thr Ser Asn Leu Asp Leu Thr Phe Gly Ser Arg His Glu 
195 200 205 

ate ate gca ccc tct gga act ggc aaa acg ace ctg ctg etc aca ctt 672 
He He Ala Pro Ser Gly Thr Gly Lys Thr Thr Leu Leu Leu Thr Leu 
210 215 220 

gcg ggg ctg ttg gaa cct cgt gga ggc caa gtg ctt ate gac ggc acc 720 
Ala Gly Leu Leu Glu Pro Arg Gly Gly Gin Val Leu He Asp Gly Thr 
225 230 235 240 

aat cct tec gag ttg aaa aac gee gtg ctg ttc agt cca gaa gat gee 768 
Asn Pro Ser Glu Leu Lys Asn Ala Val Leu Phe Ser Pro Glu Asp Ala 
245 250 255 

cac att ttt gec acc act gtc cga gat aac tta gca etc gga gca ccg 816 
His He Phe Ala Thr Thr Val Arg Asp Asn Leu Ala Leu Gly Ala Pro 
260 265 270 

gaa gca acc gac gcg gaa atg aca teg ate ctg gaa cat gtt ggt ttg 864 
Glu Ala Thr Asp Ala Glu Met Thr Ser He Leu Glu His Val Gly Leu 
275 280 285 



912 



tea ggt gec gat agt etc teg gga ggt cag cgc cgc cgc ctg etc ctt 960 
Ser Gly Ala Asp Ser Leu Ser Gly Gly Gin Arg Arg Arg Leu Leu Leu 
305 310 315 320 

gee cgc gta eta eta agt gat gca cca att ctg ctt ttg gat gaa ccc 1008 
Ala Arg Val Leu Leu Ser Asp Ala Pro He Leu Leu Leu Asp Glu Pro 
325 330 335 
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acc gag cac etc gac act gca ggc tec tct gaa ate ttg tct atg ctg 1056 
Thr Glu His Leu Asp Thr Ala Gly Ser Ser Glu He Leu Ser Met Leu 
340 345 350 

gec tec gat gaa etc cct ggt aaa aga get agg aga acc gta gtg att 1104 
Ala Ser Asp Glu Leu Pro Gly Lys Arg Ala Arg Arg Thr Val Val He 
355 360 " 365 

gtg agg cat gtg agg taattttgee ccgctgtctt ctg 1142 
Val Arg His Val Arg 
370 



<210> 528 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

He Leu Ser Pro Ala Thr Ala Leu Val Leu Ala He Gly Leu He Ala 
1 5 10 15 

Ala Ala He He Pro Pro Leu Leu Ala Ala Arg Gly Val Lys Thr Ala 
20 25 30 

Glu Ala Arg Arg Ala Glu Ser Ser Glu Ala Tyr Leu Ser Ser Leu Asp 
35 40 45 

Gin Val Leu Ser Asn Gin Ala Ala Leu Arg Val Arg Gly Glu Met Pro 
50 55 60 

Ala Ala Leu Ser Lys Ala Asp Val Ala Ala Arg Ser Tyr Ser Ser Ser 
65 70 75 80 

Leu Glu Ala Gly Ala Lys Asp Thr Ala He Gly Ala Ala Ser Ser Leu 
85 90 95 

Trp He His Gly Phe Thr Val He Gly Val Leu Met Val Ser Ala Ser 
100 105 110 

Leu Tyr Ala Asp Gly Ser His Ser Pro Gin Trp Phe Gly Val Leu Val 
115 120 125 

Leu Leu Ser Leu Ala Ala Phe Glu Ala Val Ser Val Leu Pro Asp Ala 
130 135 140 

Ala He Ala Arg Thr Arg Ala Ala Asp Ala Thr Arg Arg Leu Ala Glu 
145 150 155 160 

lie Ser Ala Leu Pro Glu Ser Val Ser Leu Glu Leu Arg Thr Ala Ser 
165 170 ~ 175 

Asp Gin Pro Val Leu Arg Ala Glu Asn Leu Val Tyr Gly Trp Asp Ser 
180 185 " " 190 

Asp Leu Gly Thr Ser Asn Leu Asp Leu Thr Phe Gly Ser Arg His Glu 
195 200 205 

He He Ala Pro Ser Gly Thr Gly Lys Thr Thr Leu Leu Leu Thr Leu 
210 215 220 
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Ala Gly Leu Leu Glu Pro Arg Gly Gly Gin Val Leu He Asp Gly Thr 
225 230 235 240 

Asn Pro Ser Glu Leu Lys Asn Ala Val Leu Phe Ser Pro Glu Asp Ala 
245 250 255 

His He Phe Ala Thr Thr Val Arg Asp Asn Leu Ala Leu Gly Ala Pro 
260 265 270 

Glu Ala Thr Asp Ala Glu Met Thr Ser He Leu Glu His Val Gly Leu 
275 280 285 

Ser Glu Trp Val Gin Gly Leu Pro Asp Gly Leu Gly Thr Val Leu Asp 
290 295 300 

Ser Gly Ala Asp Ser Leu Ser Gly Gly Gin Arg Arg Arg Leu Leu Leu 
305 * 310 315 320 

Ala Arg Val Leu Leu Ser Asp Ala Pro He Leu Leu Leu Asp Glu Pro 
325 330 335 

Thr Glu His Leu Asp Thr Ala Gly Ser Ser Glu He Leu Ser Met Leu 
340 345 350 

Ala Ser Asp Glu Leu Pro Gly Lys Arg Ala Arg Arg Thr Val Val He 
355 360 365 



Val Arg His Val Arg 
370 



<210> 529 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> RXA01339 

<400> 529 

gagaaggcgg aaccgaagga atcgaagaat atctctccgt gcgttacctc gctttgccgt 60 

gacacatgag ctgtccggtg aataacccga aggaaaaaac atg act acc gaa tea 115 

Met Thr Thr Glu Ser 
1 5 

ata gtt gcg cac aat get gca ggt aca gca cct cag aat gtg tec tct 163 
He Val Ala His Asn Ala Ala Gly Thr Ala Pro Gin Asn Val Ser Ser 
10 15 20 

get aag aag aag tac etc age gtt gee caa ggc gtt gee ctt ate tac 211 
Ala Lys Lys Lys Tyr Leu Ser Val Ala Gin Gly Val Ala Leu lie Tyr 
25 * 30 35 

gga acc aac ate ggc gec ggt gtg etc age etc cca tac get gee cgc 259 
Gly Thr Asn lie Gly Ala Gly Val Leu Ser Leu Pro Tyr Ala Ala Arg 
40 45 50 
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aac ggt ggt ttc etc gec ctg gtt gtt gec ctg etc att gcg gga aca 307 
Asn Gly Gly Phe Leu Ala Leu Val Val Ala Leu Leu He Ala Gly Thr 
55 60 65 

ctg acc ace ate tec atg etc tac ate gee gaa gta tec ctg cgc ace 355 
Leu Thr Thr He Ser Met Leu Tyr He Ala Glu Val Ser Leu Arg Thr 
70 75 80 85 

aag aag cca ctg cag ctt tec ggc ctg gca gaa aaa tac ctg ggg cag 403 
Lys Lys Pro Leu Gin Leu Ser Gly Leu Ala Glu Lys Tyr Leu Gly Gin 
90 95 - ' 100 

tgg ggc cgc tgg ctg gtg ttc att gee att gtg gtc aac age gtg ggt 451 
Trp Gly Arg Trp Leu Val Phe He Ala He Val Val Asn Ser Val Gly 
105 HO H5 

gca ctg att gee tac gca tea gga tec ggc att ttg ata ggc aac etc 499 
Ala Leu He Ala Tyr Ala Ser Gly Ser Gly He Leu He Gly Asn Leu 
120 125 130 

acc ggc ctg cca cca ate gtg ggc acc ctt gga ttc ttt gtt tta ggc 547 
Thr Gly Leu Pro Pro lie Val Gly Thr Leu Gly Phe Phe Val Leu Gly 
135 140 145 

acc ttg ate atg tgg aaa ggc ctg cac acg gca age ttc gtg gag gca 595 
Thr Leu He Met Trp Lys Gly Leu His Thr Ala Ser Phe Val Glu Ala 
150 155 160 165 

ttg ate acc act ggc atg gca acg ate ate ate gtg ctg tgt gga tgg 643 
Leu lie Thr Thr Gly Met Ala Thr lie lie lie Val Leu Cys Gly Trp 
170 175 180 

aca gtg ctt ggc cct gga att tec gca gac aac ctg ate gtg ttc cac 691 
Thr Val Leu Gly Pro Gly lie Ser Ala Asp Asn Leu lie Val Phe His 
185 190 195 

cca ttc ttc ate gtt ccg ate atg aac etc gcg gtc ttt acc ttc ctt 739 
Pro Phe Phe He Val Pro lie Met Asn Leu Ala Val Phe Thr Phe Leu 
200 205 210 

gee caa tat gtg gtt cca gaa ate gca cga gga gtt aac cct gee acc 787 
Ala Gin Tyr Val Val Pro Glu lie Ala Arg Gly Val Asn Pro Ala Thr 
215 220 225 

ccg aag gca gtg cca cgc gcg ate ate ate ggc atg gtc gca act ggt 835 
Pro Lys Ala Val Pro Arg Ala lie lie lie Gly Met Val Ala Thr Gly 
230 235 240 245 

gtc acc ctg gca get gta cca ttc gcg gca eta ggg ctt ctg ggc aca 883 
Val Thr Leu Ala Ala Val Pro Phe Ala Ala Leu Gly Leu Leu Gly Thr 
250 255 * 260 

ggc gtc agt gaa gtt gtc acc ate tec tgg ggc gaa gca etc gee cca 931 
Gly Val Ser Glu Val Val Thr lie Ser Trp Gly Glu Ala Leu Ala Pro 
265 270 275 

gtg gec tat tac atg gee aat gee ttc gca eta ttg gec atg ttc act 979 
Val Ala Tyr Tyr Met Ala Asn Ala Phe Ala Leu Leu Ala Met Phe Thr 
280 285 290 

tea ttc ate gec att gga ttc acc gcg atg cgc aac gta eta gat att 1027 
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Ser Phe He Ala He Gly Phe Thr Ala Met Arg Asn Val Leu Asp He 
295 300 305 

ggc cac tgg cca caa cac gga tgg cag cga tec gtt get gtc gga eta 1075 
Gly His Trp Pro Gin His Gly Trp Gin Arg Ser Val Ala Val Gly Leu 
310 315 320 325 

act gtt ctt cca cca ctg gca att tea ctt gcg gga tta ggc gga ttc 1123 
Thr Val Leu Pro Pro Leu Ala He Ser Leu Ala Gly Leu Gly Gly Phe 
330 335 340 

gtg gca gca ctg age tac gee gga gga ttt gee gga gca ate atg tec 1171 
Val Ala Ala Leu Ser Tyr Ala Gly Gly Phe Ala Gly Ala He Met Ser 
345 350 355 

ate ate ccc gtg ctg ttg ctg cgc aac tec cgc aag agt ggc gac caa 1219 
He He Pro Val Leu Leu Leu Arg Asn Ser Arg Lys Ser Gly Asp Gin 
360 365 370 

gaa cca gtg tgg aaa gee ace tgg caa gcg cac ccc ate ttc cag ate 1267 
Glu Pro Val Trp Lys Ala Thr Trp Gin Ala His Pro He Phe Gin He 
375 380 385 

ctg ttg att gtg gtg tac tec ctg gcg ttt gtg tac teg gtt etc gcg 1315 
Leu Leu He Val Val Tyr Ser Leu Ala Phe Val T-yr Ser Val Leu Ala 
390 395 400 405 

ate gtc gga tta atg cct gcg ggt tgg gca tagtcacttc ctgttgtggc 1365 
lie Val Gly Leu Met Pro Ala Gly Trp Ala 
410 415 

tgc 1368 



<210> 530 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 530 

Met Thr Thr Glu Ser He Val Ala His Asn Ala Ala Gly Thr Ala Pro 
15 10 15 

Gin Asn Val Ser Ser Ala Lys Lys Lys Tyr Leu Ser Val Ala Gin Gly 
20 25 30 

Val Ala Leu He Tyr Gly Thr Asn He Gly Ala Gly Val Leu Ser Leu 
35 40 45 

Pro Tyr Ala Ala Arg Asn Gly Gly Phe Leu Ala ,Leu Val Val Ala Leu 
50 55 * 60 

Leu He Ala Gly Thr Leu Thr Thr He Ser Met Leu Tyr He Ala Glu 
65 70 75 80 

Val Ser Leu^Arg Thr Lys Lys Pro Leu Gin Leu Ser Gly Leu Ala Glu 
85 90 95 

Lys Tyr Leu Gly Gin Trp Gly Arg Trp Leu Val Phe He Ala He Val 
100 105 110 
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Val Asn Ser Val Gly Ala leu lie Ala Tyr Ala Ser Gly Ser Gly He 
115 120 - 125 

Leu He Gly Asn Leu Thr Gly Leu Pro Pro He Val Gly Thr Leu Gly 
130 135 140 

Phe Phe Val Leu Gly Thr Leu He Met Trp Lys Gly Leu His Thr Ala 
145 150 155 3 160 

Ser Phe Val Glu Ala Leu He Thr Thr Gly Met Ala Thr He lie lie 
165 170 175 

Val Leu Cys Gly Trp Thr Val Leu Gly Pro Gly He Ser Ala Asp Asn 
180 185 190 

Leu He Val Phe His Pro Phe Phe lie Val Pro He Met Asn Leu Ala 
195 200 205 

Val Phe Thr Phe Leu Ala Gin Tyr Val Val Pro Glu lie Ala Arg Gly 
210 215 220 

Val Asn Pro Ala Thr Pro Lys Ala Val Pro Arg Ala He He He Gly 
225 230 235 240 

Met Val Ala Thr Gly Val Thr Leu Ala Ala Val Pro Phe Ala Ala Leu 
245 250 255 

Gly Leu Leu Gly Thr Gly Val Ser Glu Val Val Thr He Ser Trp Gly 
260 265 270 

Glu Ala Leu Ala Pro Val Ala Tyr Tyr Met Ala Asn Ala Phe Ala Leu 
275 280 285 

Leu Ala Met Phe Thr Ser Phe He Ala He Gly Phe Thr Ala Met Arq 
290 . 295 300 

Asn Val Leu Asp lie Gly His Trp Pro Gin His Gly Trp Gin Arg Ser 
305 310 315 J 320 

Val Ala Val Gly Leu Thr Val Leu Pro Pro Leu Ala He Ser Leu Ala 
325 ' 330 335 

Gly Leu Gly Gly Phe Val Ala Ala Leu Ser Tyr Ala Gly Gly Phe Ala 
340 345 350 

Gly Ala lie Met Ser lie lie Pro Val Leu Leu Leu Arg Asn Ser Arg 
355 360 365 

Lys Ser Gly. Asp Gin Glu Pro Val Trp Lys Ala Thr Trp Gin Ala His 
370 375 380 

Pro lie Phe Gin lie Leu Leu lie Val Val Tyr Ser Leu Ala Phe Val 
385 390 395 400 

Tyr Ser Val Leu Ala He Val Gly Leu Met Pro Ala Gly Trp Ala 
405 410 415 



<210> 531 
<211> 1452 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1429) 
<223> RXA02527 

<400> 531 

attggagcaa tcttttaatc aagttgggaa ttccagcgtt gattgtggtt gccatgtggt 60 

ttgcccgcac cctgaagcac tcacggatca agcgtggcgg atg ttt ggc ctg ttc 115 

Met Phe Gly Leu Phe 
1 5 

ate gcg acg att gtg gcg att att etc aag cca atg cca atg ggt gec 163 
lie Ala THr He Val Ala He He Leu Lys Pro Met Pro Met Gly Ala 
10 15 20 

gtg aca att ate ggc atg ate gee gcg gtg ttg act ggt ttg gtg ccg 211 
Val Thr He He Gly Met He Ala Ala Val Leu Thr Gly Leu Val Pro 
25 30 35 



ttg acg gcg tct tct gat gat ccc ggc gcg gtg tat ggc ctt att ggt 
Leu Thr Ala Ser Ser Asp Asp Pro Gly Ala Val Tyr Gly Leu He Gly 
40 45 50 



259 



451 



ttc agt aac ggc ace att tgg ctg att gtg atg gcg ttc ctg att teg 307 
Phe Ser Asn Gly Thr He Trp Leu He Val Met Ala Phe Leu lie Ser 
55 60 65 

cgt gga ttc ate aag acg ggg ctt gga cgt cga ata gcg ttg ttc ttt 355 
Arg Gly Phe He Lys Thr Gly Leu Gly Arg Arg He Ala Leu Phe Phe 
70 " 75 80 85 

gtg tct aaa gtc ggc gga aaa atg ctg ggt gtg acc tat ggt ttg gcg 403 
Val Ser Lys Val Gly Gly Lys Met Leu Gly Val Thr Tyr Gly Leu Ala 
90 * 95 100 

etc get gat ttg gtg ttg get cct gcg att cca tea gca act gee cga 
Leu Ala Asp Leu Val Leu Ala Pro Ala He Pro Ser Ala Thr Ala Arg 
105 HO 115 

ggt ggt ggc att atg get ccg att atg aag teg gtg gca ttg act tat 499 
Gly Gly Gly He Met Ala Pro He Met Lys Ser Val Ala Leu Thr Tyr 
120 125 130 

gat tec act cct ggc cca act cgt cgc agg get ggc gcg ttc ttg gcg 547 
Asp Ser Thr Pro Gly Pro Thr Arg Arg Arg Ala Gly Ala Phe Leu Ala 
135 140 145 

ctg aat gtg gga cag gta aat gcg att acg tgc gcg atg ttt eta act 595 
Leu Asn Val Gly Gin Val Asn Ala He Thr Cys Ala Met Phe Leu Thr 
150 155 160 165 

gca atg gca gga aac ccc ttg ate gee tct ttg get teg cag atg gat 643 
Ala Met Ala Gly Asn Pro Leu He Ala Ser Leu Ala Ser Gin Met Asp 
170 175 180 

gtc aat ate acg tgg aca aac tgg get gtg ggt gcg att gtg cct ggt 691 
Val Asn He Thr Trp Thr Asn Trp Ala Val Gly Ala He Val Pro Gly 
185 190 195 
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ctg gtg gcg ctt att gtg gtg ccg tgg gtg gta tac aag ate tat cca 739 
Leu Val Ala Leu He Val Val Pro Trp Val Val Tyr Lys He Tyr Pro 
200 205 210 

cct gag ttg aag gac acc cct gag gtc aag aaa atg get tct gat gag 787 
Pro Glu Leu Lys Asp Thr Pro Glu Val Lys Lys Met Ala Ser Asp Glu 
215 220 225 

etc aag caa ttg ggt ggg ttt act tat ggt gag aag gtg ctg gcg gga 835 
Leu Lys Gin Leu Gly Gly Phe Thr Tyr Gly Glu Lys Val Leu Ala Gly 
23 ° 235 240 245 

acc ttt gtt gtg ttg ctg ctg etc tgg aca ggt ggc gat ttg gtc ttg 883 
Thr Phe Val Val Leu Leu Leu Leu Trp Thr Gly Gly Asp Leu Val Leu 
250 255 260 

gga ate teg gca act acc acc get ttc gtt ggc gtc ate ate ttg eta 931 
Gly He Ser Ala Thr Thr Thr Ala Phe Val Gly Val He He Leu Leu 
265 270 275 

gtg get cac gtg ctg acg tgg gag gac ate att caa gaa aag act gcg 979 
Val Ala His Val Leu Thr Trp Glu Asp lie lie Gin Glu Lys Thr Ala 
280 285 290 

tgg gac acc atg gtg tgg ttc gcg gtg eta tac atg atg gca aca gcg 1027 
Trp Asp Thr Met Val Trp Phe Ala Val Leu Tyr Met Met Ala Thr Ala 
295 300 305 

tta teg cag tac gga ttc ate gca tgg ate tct gag gta att get tec 1075 
Leu Ser Gin Tyr Gly Phe lie Ala Trp lie Ser Glu Val He Ala Ser 
310 315 320 325 

agt ttg ggt ggc atg aac tgg gtc gtt get ttg gtt gtg ttg gtg ctg 1123 
Ser Leu Gly Gly Met Asn Trp Val Val Ala Leu Val Val Leu Val Leu 
330 335 340 

att tac ttc ttc agt cac tat ttc ttt gee teg gca aca gcg cat att 1171 
He Tyr Phe Phe Ser His Tyr Phe Phe Ala Ser Ala Thr Ala His lie 
345 350 355 

tct gcg atg tac ttg gec ttc ctg ggt get gcg att gcg att ggt gca 1219 
Ser Ala Met Tyr Leu Ala Phe Leu Gly Ala Ala lie Ala lie Gly Ala 
360 365 370 

ccc ccg ttg atg gcg gee ctg gtg ttg gcg tac acc tec aat ttg ttc 1267 
Pro Pro Leu Met Ala Ala Leu Val Leu Ala Tyr Thr Ser Asn Leu Phe 
37 5 380 385 

tct tea etc act cag tat tct ggt ggt cct teg cca aca ttg ttt ggt 1315 
Ser Ser Leu Thr Gin Tyr Ser Gly Gly Pro Ser Pro Thr Leu Phe Gly 
390 395 400 405 

ttg aac tac ate acg gtg. ggt gag tgg tgg egg acc teg gca att get 1363 
Leu Asn Tyr He Thr Val Gly Glu Trp Trp Arg Thr Ser Ala lie Ala 
410 415 420 

ggc gcg gta teg att aca ate tgg ttg gtt ate ggt ggt ttg tgg atg 1411 
Gly Ala Val Ser He Thr lie Trp Leu Val lie Gly Gly Leu Trp Met 
425 430 435 
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aat gtc ate gga etc tgg taatcgaaaa ttaaaggtaa ggg 
Asn Val lie Gly Leu Trp 
440 



<210> 532 
<211> 443 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Met Phe Gly Leu Phe He Ala Thr He Val Ala He He Leu Lys Pro 
15 10 15 

Met Pro Met Gly Ala Val Thr He He Gly Met He Ala Ala Val Leu 
20 25 30 

Thr Gly Leu Val Pro Leu Thr Ala Ser Ser Asp Asp Pro Gly Ala Val 
35 40 45 

Tyr Gly Leu He Gly Phe Ser Asn Gly Thr He Trp Leu He Val Met 
50 55 60 

Ala Phe Leu He Ser Arg Gly Phe He Lys Thr Gly Leu Gly Arg Arg 
65 70 75 80 

He Ala Leu Phe Phe Val Ser Lys Val Gly Gly Lys Met Leu Gly Val 
85 90 95 

Thr Tyr Gly Leu Ala Leu Ala Asp Leu Val Leu Ala Pro Ala He Pro 
100 105 110 

Ser Ala Thr Ala Arg Gly Gly Gly lie Met Ala Pro He Met Lys Ser 
115 120 125 

Val Ala Leu Thr Tyr Asp Ser Thr Pro Gly Pro Thr Arg Arg Arg Ala 
130 135 140 

Gly Ala Phe Leu Ala Leu Asn Val Gly Gin Val Asn Ala He Thr Cys 
145 150 155 160 

Ala Met Phe Leu Thr Ala Met Ala Gly Asn Pro Leu He Ala Ser Leu 
165 170 175 

Ala Ser Gin Met Asp Val Asn He Thr Trp Thr Asn Trp Ala Val Gly 
180 185 190 

Ala He Val Pro Gly Leu Val Ala Leu He Val Val Pro Trp Val Val 
195 200 205 

Tyr Lys He Tyr Pro Pro Glu Leu Lys Asp Thr Pro Glu Val Lys Lys 
210 215 220 

Met Ala Ser Asp Glu Leu Lys Gin Leu Gly Gly Phe Thr Tyr Gly Glu 
225 230 235 240 

*. 

Lys Val Leu Ala Gly Thr Phe Val Val Leu Leu Leu Leu Trp Thr Gly 
245 250 255 

Gly Asp Leu Val Leu Gly He Ser Ala Thr Thr Thr Ala Phe Val Gly 
260 265 270 
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Val lie lie Leu Leu Val Ala His Val Leu Thr Trp Glu Asp He He 
275 280 285 

Gin Glu Lys Thr Ala Trp Asp Thr Met Val Trp Phe Ala Val Leu Tyr 
290 295 300 

Met Met Ala Thr Ala Leu Ser Gin Tyr Gly Phe He Ala Trp He Ser 
305 310 315 * 320 

Glu Val He Ala Ser Ser Leu Gly Gly Met Asn Trp Val Val Ala Leu 
325 330 335 

Val Val Leu Val Leu He Tyr Phe Phe Ser His Tyr Phe Phe Ala Ser 
340 345 350 

Ala Thr Ala His He Ser Ala Met Tyr Leu Ala Phe Leu Gly Ala Ala 
355 360 365 

He Ala He Gly Ala Pro Pro Leu Met Ala Ala Leu Val Leu Ala Tyr 
370 375 380 

Thr Ser Asn Leu Phe Ser Ser Leu Thr Gin Tyr Ser Gly Gly Pro Ser 
385 390 395 400 

Pro Thr Leu Phe Gly Leu Asn Tyr He Thr Val Gly Glu Trp Trp Arg 
4 05 410 415 

Thr Ser Ala lie Ala Gly Ala Val Ser lie Thr lie Trp Leu Val He 
420 425 430 



Gly Gly Leu Trp Met Asn Val lie Gly Leu Trp 
4 35 4 40 



<210> 533 
<211> 1968 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1945) 
<223> RXN00298 

<400> 533 

tttagacaag ttctggttaa aattcttcat gaaggtgaga atctgggaat ttctcggtac 60. 

tctttcagat tcgtagttat ccactgattg gaagaatgag atg age tea aat ata 115 

Met Ser Ser Asn lie 
1 5 

get ate acg ace gag cct gaa ggg aaa aat aaa aag ggt etc aaa tea 163 
Ala lie Thr Thr Glu Pro Glu Gly Lys Asn Lys Lys Gly Leu Lys Ser 
10 15 " 20 

gac ccg ttc att ttt tec att tct gtc ggt ttt ate gtg gtg ttt gtc 211 
Asp Pro Phe lie Phe Ser lie Ser Val Gly Phe lie Val Val Phe Val 
25 30 35 

ate gee aca att gcg eta ggc gag aaa get cga aca acc ttt tec gcg 259 
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He Ala Thr He Ala Leu Gly Glu Lys Ala Arg Thr Thr Phe Ser Ala 
40 45 50 

att gcc ggc tgg etc tta gaa aat tta ggg tgg atg tat ate ggg ggt 307 
He Ala Gly Trp Leu Leu Glu Asn Leu Gly Trp Met Tyr He Gly Gly 
55 * 60 65 

gtc tec ttg gtt ttc att ttc etc atg ggt ate ttt gcg tec egg tat 355 
Val Ser Leu Val Phe He Phe Leu Met Gly He Phe Ala Ser Arg Tyr 
70 75 80 85 

ggc egg gta aaa ctt ggt gat gac gat gat gac ccc gag cac acc eta 403 
Gly Arg Val Lys Leu Gly Asp Asp Asp Asp Asp Pro Glu His Thr Leu 
90 95 100 

ate gtg tgg ttc tgt atg ctt ttt get ggc ggt gtc ggt gca gtc tta 451 
He Val Trp Phe Cys Met Leu Phe Ala Gly Gly Val Gly Ala Val Leu 
105 110 115 

atg ttt tgg ggt gtt gcc gaa ccg att aac cac gcg ttc aac gtg cca 499 
Met Phe Trp Gly Val Ala Glu Pro He Asn His Ala Phe Asn Val Pro 
120 125 130 

atg get aat gaa gaa tec atg agt gaa gcc gca att gtg cag get ttt 547 
Met Ala Asn Glu Glu Ser Met Ser Glu Ala Ala lie Val Gin Ala Phe 
135 140 145 

get tat act ttc tat cac ttc ggt att cac atg tgg gta ate atg gca 595 
Ala Tyr Thr Phe Tyr His Phe Gly lie His Met Trp Val lie Met Ala 
150 155 160 165 

etc cca gga tta tea ttg gga tac ttt att tac aaa cgt aag eta cct 643 
Leu Pro Gly Leu Ser Leu Gly Tyr Phe He Tyr Lys Arg Lys Leu Pro 
170 175 180 

ccc cgt eta tec tct gtg ttt tct ccg ate ttg ggt aag cac att tat 691 
Pro Arg Leu Ser Ser Val Phe Ser Pro He Leu Gly Lys His lie Tyr 
185 190 195 

tec aca ccc ggc aag etc ate gat gta ctg gcc ate gta ggc acc acg 739 
Ser Thr Pro Gly Lys Leu lie Asp Val Leu Ala lie Val Gly Thr Thr 
200 205 210 

ttt ggt att get gtg tea gta ggt ctt ggt gtg ctg caa ate aat gca 787 
Phe Gly He Ala Val Ser Val Gly Leu Gly Val Leu Gin lie Asn Ala 
215 220 225 

ggt atg aac aaa eta tgg age acc ccg caa gta teg tgg gtt cag ctt 835 
Gly Met Asn Lys Leu Trp Ser Thr Pro Gin Val Ser Trp Val Gin Leu 
230 235 240 245 

ttg ate ate ttg ate ate acc gcg gtt gca tgt att tec gtt get tec 883 
Leu lie lie Leu lie lie Thr Ala Val Ala Cys He Ser Val Ala Ser 
250 255 260 

ggt ttg gat aag ggc att aag tta ctg tec aac att aat att gca atg 931 
Gly Leu Asp Lys Gly lie Lys Leu Leu Ser Asn He Asn He Ala Met 
265 270 275 

gcc gtt gcg ttg atg ttc ttc ate ttg ttc act ggt cca acc etc aca 979 
Ala Val Ala Leu Met Phe Phe lie Leu Phe Thr Gly Pro Thr Leu Thr 
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280 285 290 

ttg ctg cgc ttt etc gta gaa tec ttc gga ate tat gca tec tgg atg 1027 
Leu Leu Arg Phe Leu Val Glu Ser Phe Gly He Tyr Ala Ser Trp Met 
295 300 305 

cct aat ctg atg ttt tgg act gac tct ttc caa gat aac cca ggc tgg 1075 
Pro Asn Leu Met Phe Trp Thr Asp Ser Phe Gin Asp Asn Pro Gly Trp 
310 315 320 325 

cag ggc aaa tgg acg gtg ttc tat tgg gca tgg act att tgt tgg teg 1123 
Gin Gly Lys Trp Thr Val Phe Tyr Trp Ala Trp Thr He Cys Trp Ser 
330 335 340 

cca tat gtc ggc atg ttc gtg gcg cgt att teg cgt gga cgt acc gtc 1171 
Pro Tyr Val Gly Met Phe Val Ala Arg He Ser Arg Gly Arg Thr Val 
345 350 355 

cgt gaa ttt ate ggt ggg gtt eta get ctg cca gcg ate ttt ggc gta 1219 
Arg Glu Phe He Gly Gly Val Leu Ala Leu Pro Ala He Phe Gly Val 
360 365 370 

gtt tgg ttc tct ate ttt ggt cgt gca ggc ate gaa gtg gaa ctg agt 1267 
Val Trp Phe Ser He Phe Gly Arg Ala Gly He Glu Val Glu Leu Ser 
375 380 385 

aac cca ggt ttc ttg acc cag cca act gtt gtt gaa ggt gac gtg cca 1315 
Asn Pro Gly Phe Leu Thr Gin Pro Thr Val Val Glu Gly Asp Val Pro 
390 395 400 * 405 

gca gcg ctt ttt aat gtg ctg caa gag tat ccg ctg act gga att gtc 1363 
Ala Ala Leu Phe Asn Val Leu Gin Glu Tyr Pro Leu Thr Gly He Val 
410 415 420 



tec gcg ttt gca ctt gta att att gtg att ttc ttt ate acc tec ate 
Ser Ala Phe Ala Leu Val He He Val He Phe Phe He Thr Ser He 
425 430 435 



ttt gtc atg atg ttt tct ttg ctt aaa ggc atg agt gaa gat get get 
Phe Val Met Met Phe Ser Leu Leu Lys Gly Met Ser Glu Asp Ala Ala 
505 510 515 



1411 



gat tec gca gcg eta gtt aac gat atg ttc get acc ggt gca gaa aat 1459 

Asp Ser Ala Ala Leu Val Asn Asp Met Phe Ala Thr Gly Ala Glu Asn 
440 445 450 

caa aca ccg act agt tac cgc gtg atg tgg gee tgc acc att ggg gcg 1507 
Gin Thr Pro Thr Ser Tyr Arg Val Met Trp Ala Cys Thr He Gly Ala 
455 460 465 

gtc gca ggt tec ttg ctg ate att tec cca tec tct ggt att gee acg 1555 

Val Ala Gly Ser Leu Leu He He Ser Pro Ser Ser Gly He Ala Thr 

470 475 480 " 485 

ctg caa gaa gtg gtt ate ate gtg get ttc cca ttc ttc etc gtg caa 1603 

Leu Gin Glu Val Val He He Val Ala Phe Pro Phe Phe Leu Val Gin 
490 495 500 



1651 



gcg gtt cgt cgt gtg cag act cgt cag tgg gaa aag act gat aca cca 1699 
Ala Val Arg Arg Val Gin Thr Arg Gin Trp Glu Lys Thr Asp Thr Pro 
520 525 530 
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gaa aaa ctt gaa gag cat teg tec caa 
Glu Lys Leu Glu Glu His Ser Ser Gin 
535 540 

gag ggc aac ccc ttg cca atg cct gec 
Glu Gly Asn Pro Leu Pro Met Pro Ala 
550 555 

aac att gtt ate cca ggc aac gta gtc 
Asn He Val He Pro Gly Asn Val Val 
570 

gtt ggt gat gtg gtc gac gat cct gag 
Val Gly Asp Val Val Asp Asp Pro Glu 
585 590 

cgt ttt aag ate gtc gag caa act egg 
Arg Phe Lys He Val Glu Gin Thr Arg 
600 605 

gat att taaacgattg cttttcgacg cac 
Asp He 
615 



cca gee ccg ggc tat gat gac 1747 

Pro Ala Pro Gly Tyr Asp Asp 
545 

etc gaa cat gat gag gac ggt 1795 

Leu Glu His Asp Glu Asp Gly 
560 * 565 

att gaa ggt gat ctt ggg gta 1843 

He Glu Gly Asp Leu Gly Val 

575 ^ 580 

gaa gee caa gag atg ggg tct 1891 

Glu Ala Gin Glu Met Gly Ser 
595 

ccc cag tec agg gac gaa tac 1939 

Pro Gin Ser Arg Asp Glu Tyr 
610 

1968 



<210> 534 
<211> 615 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Met Ser Ser Asn He Ala He Thr ' 
1 5 

Lys Gly Leu Lys Ser Asp Pro Phe 
20 



Thr Glu Pro Glu Gly Lys Asn Lys 
10 "* 15 

He Phe Ser He Ser Val Gly Phe 
25 30 



He Val Val Phe Val He Ala Thr He Ala Leu Gly Glu Lys Ala Arg 
35 40 45 

Thr Thr Phe Ser Ala He Ala Gly Trp Leu Leu Glu Asn Leu Gly Trp 
50 55 " 60 

Met Tyr lie Gly Gly Val Ser Leu Val Phe lie Phe Leu Met Gly He 
65 70 75 80 

Phe Ala Ser Arg Tyr Gly Arg Val Lys Leu Gly Asp Asp Asp Asp Asp 
85 90 95 

Pro Glu His Thr Leu He Val Trp Phe Cys Met Leu Phe Ala Gly Gly 
100 105 110 

Val Gly Ala Val Leu Met Phe Trp Gly Val Ala Glu Pro lie Asn His 
115 120 125 

Ala Phe Asn Val Pro Met Ala Asn Glu Glu Ser Met Ser Glu Ala Ala 
130 135 140 

He Val Gin Ala Phe Ala Tyr Thr Phe Tyr His Phe Gly lie His Met 
145 150 155 160 
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Trp Val lie Met Ala Leu Pro Gly Leu Ser Leu Gly Tyr Phe He Tyr 
165 170 ' 175 

Lys Arg Lys Leu Pro Pro Arg Leu Ser Ser Val Phe Ser Pro He Leu 
180 185 190 

Gly Lys His He Tyr Ser Thr Pro Gly Lys Leu He Asp Val Leu Ala 
195 200 205 

He Val Gly Thr Thr Phe Gly He Ala Val Ser Val Gly Leu Gly Val 
210 215 220 

Leu Gin He Asn Ala Gly Met Asn Lys Leu Trp Ser Thr Pro Gin Val 
225 230 235 240 

Ser Trp Val Gin Leu Leu He He Leu He He Thr Ala Val Ala Cys 
245 250 255 

He Ser Val Ala Ser Gly Leu Asp Lys Gly lie Lys Leu Leu Ser Asn 
260 265 " 270 

He Asn He Ala Met Ala Val Ala Leu Met Phe Phe lie Leu Phe Thr 
275 280 285 

Gly Pro Thr Leu Thr Leu Leu Arg Phe Leu Val Glu Ser Phe Gly He 
290 295 300 

Tyr Ala Ser Trp Met Pro Asn Leu Met Phe Trp Thr Asp Ser Phe Gin 
305 310 315 * 320 

Asp Asn Pro Gly Trp Gin Gly Lys Trp Thr Val Phe Tyr Trp Ala Trp 
325 330 " 335 

Thr He Cys Trp Ser Pro Tyr Val Gly Met Phe Val Ala Arg He Ser 
340 345 350 

Arg Gly Arg Thr Val Arg Glu Phe He Gly Gly Val Leu Ala Leu Pro 
355 360 365 

Ala lie Phe Gly Val Val Trp Phe Ser He Phe Gly Arg Ala Gly lie 
370 375 380 

Glu Val Glu Leu Ser Asn Pro Gly Phe Leu Thr Gin Pro Thr Val Val 
385 390 395 400 

Glu Gly Asp Val Pro Ala Ala Leu Phe Asn Val Leu Gin Glu Tyr Pro 
405 410 415 

Leu Thr Gly lie Val Ser Ala Phe Ala Leu Val lie lie Val He Phe 
420 425 430 

Phe lie Thr Ser lie Asp Ser Ala Ala Leu Val Asn Asp Met Phe Ala 
435 440 445 

*« 

Thr Gly Ala Glu Asn Gin Thr Pro Thr Ser Tyr Arg Val Met Trp Ala 
450 455 460 



Cys Thr lie Gly Ala Val Ala Gly Ser Leu Leu lie lie Ser Pro Ser 
465 470 475 480 
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Ser Gly lie Ala Thr Leu Gin Glu Val Val lie lie Val Ala Phe Pro 
485 490 495 

Phe Phe Leu Val Gin Phe Val Met Met Phe Ser Leu Leu Lys Gly Met 
500 505 510 

Ser Glu Asp Ala Ala Ala Val Arg Arg Val Gin Thr Arg Gin Trp Glu 
515 520 525 

Lys Thr Asp Thr Pro Glu Lys Leu Glu Glu His Ser Ser Gin Pro Ala 
530 535 540 

Pro Gly Tyr Asp Asp Glu Gly Asn Pro Leu Pro Met Pro Ala Leu Glu 
545 ^ 550 555 560 

His Asp Glu Asp Gly Asn He Val He Pro Gly Asn Val Val He Glu 
565 570 575 

Gly Asp Leu Gly Val Val Gly Asp Val Val Asp Asp Pro Glu Glu Ala 
580 585 590 

Gin Glu Met Gly Ser Arg Phe Lys He Val Glu Gin Thr Arg Pro Gin 
595 600 605 



Ser Arg Asp Glu Tyr Asp He 
610 615 



<210> 535 
<211> 1968 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1945) 
<223> FRXA00298 

<400> 535 

tttagacaag ttctggttaa aattcttcat gaaggtgaga atctgggaat ttctcggtac 60 

tctttcagat tcgtagttat ccactgattg gaagaatgag atg age tea aat ata 115 

Met Ser Ser Asn He 
1 5 

get ate acg ace gag cct gaa ggg aaa aat aaa aag ggt etc aaa tea 163 
Ala He Thr Thr Glu Pro Glu Gly Lys Asn Lys Lys Gly Leu Lys Ser 
10 15 20 

gac ccg ttc att ttt tec att tct gtc ggt ttt ate gtg gtg ttt gtc 211 
Asp Pro Phe He Phe Ser He Ser Val Gly Phe He Val Val Phe Val 
25 30 35 

ate gee aca att gcg eta ggc gag aaa get cga aca ace ttt tec gcg 259 
He Ala Thr He Ala Leu Gly Glu Lys Ala Arg Thr Thr Phe Ser Ala 
40 45 50 

att gee ggc tgg etc tta gaa aat tta ggg tgg atg tat ate ggg ggt 307 
He Ala Gly Trp Leu Leu Glu Asn Leu Gly Trp Met Tyr He Gly Gly 
55 60 65 
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gtc tec ttg gtt ttc att ttc etc atg ggt ate ttt gcg tec egg tat 355 
Val Ser Leu Val Phe lie Phe Leu Met Gly He Phe Ala Ser Arg Tyr 
70 75 " 80 85 

ggc egg gta aaa ctt ggt gat gac gat gat gac ccc gag cac ace eta 403 
Gly Arg Val Lys Leu Gly Asp Asp Asp Asp Asp Pro Glu His Thr Leu 
90 95 100 

ate gtg tgg ttc tgt atg ctt ttt get ggc ggt gtc ggt gca gtc tta 451 
He Val Trp Phe Cys Met Leu Phe Ala Gly Gly Val Gly Ala Val Leu 
105 HO H5 

atg ttt tgg ggt gtt gec gaa ccg att aac cac gcg ttc aac gtg cca 499 
Met Phe Trp Gly Val Ala Glu Pro He Asn His Ala Phe Asn Val Pro 
120 125 130 

atg get aat gaa gaa tec atg agt gaa gee gca att gtg cag get ttt 547 
Met Ala Asn Glu Glu Ser Met Ser Glu Ala Ala He Val Gin Ala Phe 
135 140 145 

get tat act ttc tat cac ttc ggt att cac atg tgg gta ate atg gca 595 
Ala Tyr Thr Phe Tyr His Phe Gly He His Met Trp Val He Met Ala 
150 155 160 165 

etc cca gga tta tea ttg gga tac ttt att tac aaa cgt aag eta cct 643 
Leu Pro Gly Leu Ser Leu Gly Tyr Phe He Tyr Lys Arg Lys Leu Pro 
170 175 " " 180 

ccc cgt eta tec tct gtg ttt tct ccg ate ttg ggt aag cac att tat 691 
Pro Arg Leu Ser Ser Val Phe Ser Pro He Leu Gly Lys His He Tyr 
185 190 " 195 

tec aca ccc ggc aag etc ate gat gta ctg gee ate gta ggc ace acg 739 
Ser Thr Pro Gly Lys Leu He Asp Val Leu Ala He Val Gly Thr Thr 
200 205 210 

ttt ggt att get gtg tea gta ggt ctt ggt gtg ctg caa ate aat gca 787 
Phe Gly He Ala Val Ser Val Gly Leu Gly Val Leu Gin He Asn Ala 
215 220 225 

ggt atg aac aaa eta tgg age ace ccg caa gta teg tgg gtt cag ctt 835 
Gly Met Asn Lys Leu Trp Ser Thr Pro Gin Val Ser Trp Val Gin Leu 
230 235 240 245 

ttg ate ate ttg ate ate ace gcg gtt gca tgt att tec gtt get tec 883 
Leu He lie Leu lie lie Thr Ala Val Ala Cys He Ser Val Ala Ser 
250 255 "* 260 

ggt ttg gat aag ggc att aag tta ctg tec aac att aat att gca atg 931 
Gly Leu Asp Lys Gly He Lys Leu Leu Ser Asn lie Asn He Ala Met 
265 270 275 

gee gtt gcg ttg atg ttc ttc ate ttg ttc act ggt cca acc etc aca 979 
Ala Val Ala Leu Met Phe Phe lie Leu Phe Thr Gly Pro Thr Leu Thr 
280 285 4 290 

ttg ctg cgc ttt etc gta gaa tec ttc gga ate tat gca tec tgg atg 1027 
Leu Leu Arg Phe Leu Val Glu Ser Phe Gly lie Tyr Ala Ser Trp Met 
295 300 305 

cct aat ctg atg ttt tgg act gac tct ttc caa gat aac cca ggc tgg 1075 
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Pro Asn Leu Met Phe Trp Thr Asp Ser Phe Gin Asp Asn Pro Gly Trp 
310 315 320 325 

cag ggc aaa tgg acg gtg ttc tat tgg gca tgg act att tgt tgg teg 1123 
Gin Gly Lys Trp Thr Val Phe Tyr Trp Ala Trp Thr He Cys Trp Ser 
330 335 340 

cca tat gtc ggc atg ttc gtg gcg cgt att teg cgt gga cgt acc gtc 1171 
Pro Tyr Val Gly Met Phe Val Ala Arg He Ser Arg Gly Arg Thr Val 
345 350 355 

cgt gaa ttt ate ggt ggg gtt eta get ctg cca gcg ate ttt ggc gta 1219 
Arg Glu Phe He Gly Gly Val Leu Ala Leu Pro Ala He Phe Gly Val 
360 365 370 

gtt tgg ttc tct ate ttt ggt cgt gca ggc ate gaa gtg gaa ctg agt 1267 
Val Trp Phe Ser He Phe Gly Arg Ala Gly He Glu Val Glu Leu Ser 
375 380 385 

aac cca ggt ttc ttg acc cag cca act gtt gtt gaa ggt gac gtg cca 1315 
Asn Pro Gly Phe Leu Thr Gin Pro Thr Val Val Glu Gly Asp Val Pro 
390 395 400 405 

gca gcg ctt ttt aat gtg ctg caa gag tat ccg ctg act gga att gtc 1363 
Ala Ala Leu Phe Asn Val Leu Gin Glu Tyr Pro Leu Thr Gly He Val 
410 415 420 

tec gcg ttt gca ctt gta att att gtg att ttc ttt ate acc tec ate 1411 
Ser Ala Phe Ala Leu Val He He Val He Phe Phe He Thr Ser He 
425 430 435 

gat tec gca gcg eta gtt aac gat atg ttc get acc ggt gca gaa aat 1459 
Asp Ser Ala Ala Leu Val Asn Asp Met Phe Ala Thr Gly Ala Glu Asn 
440 445 450 

caa aca ccg act agt tac cgc gtg atg tgg gee tgc acc att ggg gcg 1507 
Gin Thr Pro Thr Ser Tyr Arg Val Met Trp Ala Cys Thr He Gly Ala 
455 460 465 

gtc gca ggt tec ttg ctg ate att tec cca tec tct ggt att gec acg 1555 
Val Ala Gly Ser Leu Leu He He Ser Pro Ser Ser Gly He Ala Thr 
470 475 480 485 

ctg caa gaa gtg gtt ate ate gtg get ttc cca ttc ttc etc gtg caa 1603 
Leu Gin Glu Val Val He He Val Ala Phe Pro Phe Phe Leu Val Gin 
490 495 500 

ttt gtc atg atg ttt tct ttg ctt aaa ggc atg agt gaa gat get get 1651 
Phe Val Met Met Phe Ser Leu Leu Lys Gly Met Ser Glu Asp Ala Ala 
505 510 515 

gcg gtt cgt cgt gtg cag act cgt cag tgg gaa aag act gat aca cca 1699 
Ala Val Arg Arg Val Gin Thr Arg Gin Trp Glu Lys Thr Asp Thr Pro 
520 525 530 

gaa aaa ctt gaa gag cat teg tec caa cca gee ccg ggc tat gat gac 1747 
Glu Lys Leu Glu Glu His Ser Ser Gin Pro Ala Pro Gly Tyr Asp Asp 
535 540 545 

gag ggc aac ccc ttg cca atg cct gee etc gaa cat gat gag gac ggt 1795 
Glu Gly Asn Pro Leu Pro Met Pro Ala Leu Glu His Asp Glu Asp Gly 
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550 555 560 565 

aac att gtt ate cca ggc aac gta gtc att gaa ggt gat ctt ggg gta 1843 
Asn He Val He Pro Gly Asn Val Val He Glu Gly Asp Leu Gly Val 
570 575 " 1 580 

gtt ggt gat gtg gtc gac gat cct gag gaa gec caa gag atg ggg tct 1891 
Val Gly Asp Val Val Asp Asp Pro Glu Glu Ala Gin Glu Met Gly Ser 
585 590 595 

cgt ttt aag ate gtc gag caa act egg ccc cag tec agg gac gaa tac 1939 
Arg Phe Lys He Val Glu Gin Thr Arg Pro Gin Ser Arg Asp Glu Tyr 
600 605 610 



gat att taaacgattg cttttcgacg cac 
Asp He 
615 



1968 



<210> 536 
<211> 615 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 536 

Met Ser Ser Asn He Ala He Thr Thr Glu Pro Glu Gly Lys Asn Lys 
1 5 10 - 15 

Lys Gly Leu Lys Ser Asp Pro Phe lie Phe Ser He Ser Val Gly Phe 
20 25 30 

He Val Val Phe Val He Ala Thr He Ala Leu Gly Glu Lys Ala Arg 
35 40 45 

Thr Thr Phe Ser Ala lie Ala Gly Trp Leu Leu Glu Asn Leu Gly Trp 
50 55 60 

Met Tyr lie Gly Gly Val Ser Leu Val Phe He Phe Leu Met Gly He 
65 70 75 80 

Phe Ala Ser Arg Tyr Gly Arg Val Lys Leu Gly Asp Asp Asp Asp Asp 
85 90 95 

Pro Glu His Thr Leu He Val Trp Phe Cys Met Leu Phe Ala Gly Gly 
100 105 HO 

Val Gly Ala Val Leu Met Phe Trp Gly Val Ala Glu Pro lie Asn His 
115 120 125 

Ala Phe Asn Val Pro Met Ala Asn Glu Glu Ser Met Ser Glu Ala Ala 
130 135 140 

He Val Gin Ala Phe Ala Tyr Thr Phe Tyr His Phe Gly lie His Met 
145 150 155 " 160 

Trp Val He Met Ala Leu Pro Gly Leu Ser Leu Gly Tyr Phe lie Tyr 
165 170 ^ ' 175 

Lys Arg Lys Leu Pro Pro Arg Leu Ser Ser Val Phe Ser Pro He Leu 
180 185 190 



787 



WO 01/00805 



PCT/IB00/00926 



Gly Lys His lie Tyr Ser Thr Pro Gly Lys Leu lie Asp Val Leu Ala 
195 " 200 205 

He Val Gly Thr Thr Phe Gly He Ala Val Ser Val Gly Leu Gly Val 
210 215 220 

Leu Gin He Asn Ala Gly Met Asn Lys Leu Trp Ser Thr Pro Gin Val 
225 230 235 240 

Ser Trp Val Gin Leu Leu He He Leu He He Thr Ala Val Ala Cys 
245 250 255 

He Ser Val Ala Ser Gly Leu Asp Lys Gly He Lys Leu Leu Ser Asn 
260 265 270 

He Asn He Ala Met Ala Val Ala Leu Met Phe Phe He Leu Phe Thr 
275 280 285 

Gly Pro Thr Leu Thr Leu Leu Arg Phe Leu Val Glu Ser Phe Gly He 
290 295 300 

Tyr Ala Ser Trp Met Pro Asn Leu Met Phe Trp Thr Asp Ser Phe Gin 
305 310 315 320 

Asp Asn Pro Gly Trp Gin Gly Lys Trp Thr Val Phe Tyr Trp Ala Trp 
325 330 335 

Thr He Cys Trp Ser Pro Tyr Val Gly Met Phe Val Ala Arg He Ser 
340 345 350 

Arg Gly Arg Thr Val Arg Glu Phe He Gly Gly Val Leu Ala Leu Pro 
355 360 365 

Ala He Phe Gly Val Val Trp Phe Ser He Phe Gly Arg Ala Gly He 
370 375 380 

Glu Val Glu Leu Ser Asn Pro Gly Phe Leu Thr Gin Pro Thr Val Val 
385 390 395 400 

Glu Gly Asp Val Pro Ala Ala Leu Phe Asn Val Leu Gin Glu Tyr Pro 
405 410 415 

Leu Thr Gly He Val Ser Ala Phe Ala Leu Val He He Val He Phe 
420 425 430 

Phe He Thr Ser He Asp Ser Ala Ala Leu Val Asn Asp Met Phe Ala 
435 440 445 

Thr Gly Ala Glu Asn Gin Thr Pro Thr Ser Tyr Arg Val Met Trp Ala 
450 455 460 

Cys Thr He Gly Ala Val Ala Gly Ser Leu Leu He He Ser Pro Ser 
465 470 475 480 

Ser Gly He Ala Thr Leu Gin Glu Val, Val He He Val Ala Phe Pro 
485 490 495 

Phe Phe Leu Val Gin Phe Val Met Met Phe Ser Leu Leu Lys Gly Met 
500 505 510 

Ser Glu Asp Ala Ala Ala Val Arg Arg Val Gin Thr Arg Gin Trp Glu 
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515 520 

Lys Thr Asp Thr Pro Glu Lys Leu 
530 535 

Pro Gly Tyr Asp Asp Glu Gly Asn 
545 550 

His Asp Glu Asp Gly Asn He Val 
565 

Gly Asp Leu Gly Val Val Gly Asp 
580 

Gin Glu Met Gly Ser Arg Phe Lys 
595 600 

Ser Arg Asp Glu Tyr Asp He 
610 615 



525 

Glu Glu His Ser Ser Gin Pro Ala 
540 

Pro Leu Pro Met Pro Ala Leu Glu 
555 560 

He Pro Gly Asn Val Val He Glu 
570 575 

Val Val Asp Asp Pro Glu Glu Ala 
585 590 

He Val Glu Gin Thr Arg Pro Gin 
605 



<210> 537 
<211> 576 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101).. (553) 

<223> RXA00596 

<400> 537 

ccgccaccga cggcctcttg aacaccgatg cataccaaca ggctgtgctc ggtgaaaatg 60 

ccatcggagt gccaagccct agctaccagg gaggaaacta atg ctt aac gcc ctg 115 

Met Leu Asn Ala Leu 

1 5 

aaa ttc ate cca tgg ctg ate ggc cag att ttc etc tct ggc ttc age 163 

Lys Phe He Pro Trp Leu He Gly Gin He Phe Leu Ser Gly Phe Ser 

10 15 20 

gtg ate ace get gcg gta aaa aag gac ace ggc ttc aac ccc gtt gtt 211 
Val He Thr Ala Ala Val Lys Lys Asp Thr Gly Phe Asn Pro Val Val 
25 30 35 

ate cgc tac cca ctt cga gtg ace acg gac ttc cag ate gca gcc ctg 259 
He Arg Tyr Pro Leu Arg Val Thr Thr Asp Phe Gin He Ala Ala Leu 
40 45 50 

tea acg tgc ate acc gcg act cct tec ace ctg tec ctt ggc eta cgc 307 
Ser Thr Cys lie Thr Ala Thr Pro Ser Thr Leu Ser Leu Gly Leu Arg 
55 60 65 

gaa ccc cgc aag ccc ggc gac ccc acc att ttg ctg ate caa gca gtg 355 
Glu Pro Arg Lys Pro Gly Asp Pro Thr lie Leu Leu He Gin Ala Val 
70 75 80 85 

ttt ggt tec gat cca gta gaa gtt ttt gaa tec ate gcc gat atg gaa 403 
Phe Gly Ser Asp Pro Val Glu Val Phe Glu Ser lie Ala Asp Met Glu 
90 95 100 
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caa cgc etc gtc cct teg gtc get tea att gac cac ggc gtc cca ggc 4 51 
Gin Arg Leu Val Pro Ser Val Ala Ser He Asp His Gly Val Pro Gly 
105 HO 115 

caa ggc cct tac aag gag ate cgc ccc age gat get gag tgg cca agt 4 99 
Gin Gly Pro Tyr Lys Glu He Arg Pro Ser Asp Ala Glu Trp Pro Ser 
120 ^ 125 130 

cgc gag ate get gac ace gee caa aac ace gtc age caa gac aag agg , 547 
Arg Glu He Ala Asp Thr Ala Gin Asn Thr Val Ser Gin Asp Lys Arg 
135 * 140 145 



gag ttt taaaacaaca tgactgcttt tgg 

Glu Phe 

150 



576 



<210> 538 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Leu Asn Ala Leu Lys Phe He Pro Trp Leu He Gly Gin He Phe 
15 10 15 

Leu Ser Gly Phe Ser Val He Thr Ala Ala Val Lys Lys Asp Thr Gly 
20 25 30 

Phe Asn Pro Val Val He Arg Tyr Pro Leu Arg Val Thr Thr Asp Phe 
35 40 45 

Gin He Ala Ala Leu Ser Thr Cys He Thr Ala Thr Pro Ser Thr Leu 
50 55 60 

Ser Leu Gly Leu Arg Glu Pro Arg Lys Pro Gly Asp Pro Thr He Leu 
65 70 75 80 

Leu He Gin Ala Val Phe Gly Ser Asp Pro Val Glu Val Phe Glu Ser 
85 90 95 

He Ala Asp Met Glu Gin Arg Leu Val Pro Ser Val Ala Ser lie Asp 
100 105 110 

His Gly Val Pro Gly Gin Gly Pro Tyr Lys Glu He Arg Pro Ser Asp 
115 120 125 

Ala Glu Trp Pro Ser Arg Glu He Ala Asp Thr Ala Gin Asn Thr Val 
130 135 140 

Ser Gin Asp Lys Arg Glu Phe 
145 150 



<210> 539 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (727) 

<223> RXA02364 



<400> 539 

gcgaaagtat ctaaggtcgt ttgattggtt tactaccccc gaagtggggg ttattggcag 60 

catcgagcac caaatgagcg tgatccggga tcaggatctg atg gag cca ctg ttc 115 

Met Glu Pro Leu Phe 

1 5 

caa agt ctt gcg gaa teg gac aat att tct gtc att ggt gga ttt acc 163 

Gin Ser Leu Ala Glu Ser Asp Asn He Ser Val He Gly Gly Phe Thr 
10 15 " ? 20 

caa ggc acc cga aat ctg tac acc act gat gcg ccg gtg aaa aga ccc 211 
Gin Gly Thr Arg Asn Leu Tyr Thr Thr Asp Ala Pro Val Lys Arg Pro 
25 30 35 

get gac ctg get gga aag aag att cgc gtc cag gaa tec gec atg cac 259 
Ala Asp Leu Ala Gly Lys Lys He Arg Val Gin Glu Ser Ala Met His 
40 45 50 

ate cgc atg att gaa etc atg ggt ggc teg gca acc ccg ttg act tac 307 
He Arg Met He Glu Leu Met Gly Gly Ser Ala Thr Pro Leu Thr Tyr 
55 60 65 

ggc gag gta tat acc gcg atg cag tct ggt gtg ctg gat ggc gcg gaa 355 
Gly Glu Val Tyr Thr Ala Met Gin Ser Gly Val Leu Asp Gly Ala Glu 
7 0 75 80 ~ 85 

aat aac gag ate agt tac gtt acc caa aac cac ttc gag gtt get cgc 403 
Asn Asn Glu He Ser Tyr Val Thr Gin Asn His Phe Glu Val Ala Arg 
90 95 100 

tac aac age aac acc aat cac ctt gtc ggt ttg gat tac atg gtc atg 451 
Tyr Asn Ser Asn Thr Asn His Leu Val Gly Leu Asp Tyr Met Val Met 
105 HQ H5 



cga cac gat ctg ctt gac gee atg age gag cca gac cgt gaa ttg ttc 4 99 
Arg His Asp Leu Leu Asp Ala Met Ser Glu Pro Asp Arg Glu Leu Phe 
120 125 130 

ctg gaa gaa tgg gac gee gcg atg act gag cac acg gat ctg tgg aac 547 
Leu Glu Glu Trp Asp Ala Ala Met Thr Glu His Thr Asp Leu Trp Asn 
135 140 145 

aca gaa act gat gee gtt att gaa aag gcg aaa get ggg gga gcg gag 595 
Thr Glu Thr Asp Ala Val He Glu Lys Ala Lys Ala Gly Gly Ala Glu 
150 155 160 ^ 165 

ttc gtt gag gtg gat gcg caa gca ttt acc gat gca ctg get ccc ate 643 
Phe Val Glu Val Asp Ala Gin Ala Phe Thr Asp Ala Leu Ala Pro He 
170 175 180 

aaa gac gaa ttc ttg acc tea gaa ttc cag cgt gaa etc tac gaa gca 691 
Lys Asp Glu Phe Leu Thr Ser Glu Phe Gin Arg Glu Leu Tyr Glu Ala 
185 190 195 

gtg cgc gee get gat act tea gga ggt gcg gca tea tgatgaattt 737 
Val Arg Ala Ala Asp Thr Ser Gly Gly Ala Ala Ser 
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200 205 
taagtccatc gtg 750 



<210> 540 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Met Glu Pro Leu Phe Gin Ser Leu Ala Glu Ser Asp Asn lie Ser Val 
15 10 15 

lie Gly Gly Phe Thr Gin Gly Thr Arg Asn Leu Tyr Thr Thr Asp Ala 
20 25 30 

Pro Val Lys Arg Pro Ala Asp Leu Ala Gly Lys Lys lie Arg Val Gin 
35 40 45 

Glu Ser Ala Met His He Arg Met He Glu Leu Met Gly Gly Ser Ala 
50 55 60 

Thr Pro Leu Thr Tyr Gly Glu Val Tyr Thr Ala Met Gin Ser Gly Val 
65 70 75 80 

Leu Asp Gly Ala Glu Asn Asn Glu He Ser Tyr Val Thr Gin Asn His 
85 90 95 

Phe Glu Val Ala Arg Tyr Asn Ser Asn Thr Asn His Leu Val Gly Leu 
100 * 105 110 

Asp Tyr Met Val Met Arg His Asp Leu Leu Asp Ala Met Ser Glu Pro 
115 120 125 

Asp Arg Glu Leu Phe Leu Glu Glu Trp Asp Ala Ala Met Thr Glu His 
130 135 140 

Thr Asp Leu Trp Asn Thr Glu Thr Asp Ala Val He Glu Lys Ala Lys 
145 150 155 160 

Ala Gly Gly Ala Glu Phe Val Glu Val Asp Ala Gin Ala Phe Thr Asp 
165 170 175 

Ala Leu Ala Pro He Lys Asp Glu Phe Leu Thr Ser Glu Phe Gin Arg 
180 ' 185 190 

Glu Leu Tyr Glu Ala Val Arg Ala Ala Asp Thr Ser Gly Gly Ala Ala 
195 200 205 

Ser 



<210> 541 
<211> 888 
<212> DNA 

<213> Corynebacterium 

<220> 
<221> CDS 



glutamicum 
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<222> (101) . . (865) 
<223> RXN01411 

<400> 541 

cttatcgacg tccccatccc cctcgccaat gcttcggcga ggggttctat ttattgtgtg 60 

tgctagcctt ttcgcaatcg ttcagcccgc cccgacgtca atg ttg gga gtg ggc 115 

Met Leu Gly Val Gly 

1 ^ 5 

tgg cgc att cca ttc ctg atg gcc gtg cca eta ggg ctt ate ggc tgg 163 

Trp Arg He Pro Phe Leu Met Ala Val Pro Leu Gly Leu He Gly Trp 

10 15 20 

tgg ate cgc ace ggt gcc cag gaa aat gta cgc ccc gca tec gaa cgc 211 
Trp He Arg Thr Gly Ala Gin Glu Asn Val Arg Pro Ala Ser Glu Arg 
25 30 35 

ccc gaa get cct att aag cag gca ttg cgt act gag tgg aag atg atg 259 
Pro Glu Ala Pro He Lys Gin Ala Leu Arg Thr Glu Trp Lys Met Met 
40 45 50 

ttg egg gta ggt ggc ttt ate tct tgc ace ggt ctg age ttc tac att 307 
Leu Arg Val Gly Gly Phe He Ser Cys Thr Gly Leu Ser Phe Tyr He 
55 60 ~ 65 

ttc ace acg tac atg ace act ttc ctg cgc age acc gtc gga ctg gag 355 
Phe Thr Thr Tyr Met Thr Thr Phe Leu Arg Ser Thr Val Gly Leu Glu 
70 75 80 " 85 

ggc acg tta gtg ctg get gga aac ate ate get etc age atg gca. gca 403 
Gly Thr Leu Val Leu Ala Gly Asn He He Ala Leu Ser Met Ala Ala 
90 95 100 

att gtg gcc cca ttt gtt ggc cgc gca att gat aaa ttc ccc cgc egg 451 
He Val Ala Pro Phe Val Gly Arg Ala He Asp Lys Phe Pro Arg Arg 
105 HO * 115 

aac ate atg get ttc get acc tta age aca gta att atg gcg ate ccg 499 
Asn He Met Ala Phe Ala Thr Leu Ser Thr Val He Met Ala He Pro 
120 125 130 

gcc tac ate att gca ggt caa ggt act ttg act get tct ttg att gcg 547 
Ala Tyr He lie Ala Gly Gin Gly Thr Leu Thr Ala Ser Leu He Ala 
135 140 145 

cag gta atg ctt gga ate ggc gcg gtt acc get aac tgc gtt acc tea 595 
Gin Val Met Leu Gly He Gly Ala Val Thr Ala Asn Cys Val Thr Ser 
150 155 160 165 

gta atg atg gcc gag gtc ttc caa gag gtc acc cgc ggt act tec gcc 643 
Val Met Met Ala Glu Val Phe Gin Glu Val Thr Arg Gly Thr Ser Ala 
170 175 - ~ 180 

g'gc att acc tac aac gtc act tac gca ate ttc ggc ggc teg get cca 691 
Gly He Thr Tyr Asn Val Thr Tyr Ala He Phe Gly Gly Ser Ala Pro 
185 190 ' 195 

ttt ate tec acc gca ttg gtc tec tgg acc ggc age ccg ctg gcc cct 739 
Phe He Ser Thr Ala Leu Val Ser Trp Thr Gly Ser Pro Leu Ala Pro 
200 205 210 
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gcg gta tac atg ate ate att gcg etc ttc gee ttc ace gcg tec cgc 787 

Ala Val Tyr Met He He He Ala Leu Phe Ala Phe Thr Ala Ser Arg 

215 220 225 

ttc att cct gaa ace tec cca gtt ttt gtc ace gca ace ccg gee att 835 

Phe He Pro Glu Thr Ser Pro Val Phe Val Thr Ala Thr Pro Ala He 

230 235 240 245 

aag gca cca aag gtg ctg gtc aac ccg ggt taaaccacgc ttttcgacga 885 

Lys Ala Pro Lys Val Leu Val Asn Pro Gly 
250 255 

aaa 888 



<210> 542 
<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 542 

Met Leu Gly Val Gly Trp Arg He Pro Phe Leu Met Ala Val Pro Leu 
15 10 15 

Gly Leu He Gly Trp Trp He Arg Thr Gly Ala Gin Glu Asn Val Arg 
20 25 30 

Pro Ala Ser Glu Arg Pro Glu Ala Pro lie Lys Gin Ala Leu Arg Thr 
35 ' 40 45 

Glu Trp Lys Met Met Leu Arg Val Gly Gly Phe He Ser Cys Thr Gly 
50 55 60 

Leu Ser Phe Tyr He Phe Thr Thr Tyr Met Thr Thr Phe Leu Arg Ser 
65 70 75 80 

Thr Val Gly Leu Glu Gly Thr Leu Val Leu Ala Gly Asn He He Ala 
85 90 95 

Leu Ser Met Ala Ala He Val Ala Pro Phe Val Gly Arg Ala He Asp 
100 105 110 

Lys Phe Pro Arg Arg Asn He Met Ala Phe Ala Thr Leu Ser Thr Val 
115 120 125 

He Met Ala He Pro Ala Tyr He He Ala Gly Gin Gly Thr Leu Thr 
130 135 140 

Ala Ser Leu He Ala Gin Val Met Leu Gly He Gly Ala Val Thr Ala 
145 150 155 160 

Asn Cys Val Thr Ser Val Met Met Ala Glu Val Phe Gin Glu Val Thr 
165 170 175 

Arg Gly Thr Ser Ala Gly He Thr Tyr Asn Val Thr Tyr Ala He Phe 
180 185 190 

Gly Gly Ser Ala Pro Phe He Ser Thr Ala Leu Val Ser Trp Thr Gly 
195 200 205 
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Ser Pro Leu Ala Pro Ala Val Tyr 

210 215 

Phe Thr Ala Ser Arg Phe He Pro 
225 230 

Ala Thr Pro Ala He Lys Ala Pro 
245 



Met He He He Ala Leu Phe Ala 
220 

Glu Thr Ser Pro Val Phe Val Thr 
235 240 

Lys Val Leu Val Asn Pro Gly 
250 255 



<210> 543 
<211> 1058 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1035) 
<223> RXN00960 



<400> 543 

atg get egg cat tgt tgc age aat 
Met Ala Arg His Cys Cys Ser Asn 
1 5 



cgc tac gcg tec ace gtc ttc tec 48 
Arg Tyr Ala Ser Thr Val Phe Ser 
10 15 



ggt ctg ate gee tac gga gca tec caa gcg etc tac cca tgg ctg ctg 96 

Gly Leu He Ala Tyr Gly Ala Ser Gin Ala Leu Tyr Pro Trp Leu Leu 
20 25 30 

aaa gac cac caa age gtc acc gaa ate gac ctt gat gca ggt gee etc 144 

Lys Asp His Gin Ser Val Thr Glu He Asp Leu Asp Ala Gly Ala Leu 

35 40 45 

cag ccc tac ttc aac ate gag atg cca cca cca ttt gaa gtg atg acc 192 

Gin Pro Tyr Phe Asn He Glu Met Pro Pro Pro Phe Glu Val Met Thr 

50 55 60 

gca ctg ctg ctg gca ttc tgc etc ggc ctg ggc atg get gta att aaa 240 

Ala Leu Leu Leu Ala Phe Cys Leu Gly Leu Gly Met Ala Val He Lys 
65 70 75 80 

tea gac acc ctg ttc aag gta acc cgc gaa etc gag cgc gta gtc atg 288 

Ser Asp Thr Leu Phe Lys Val Thr Arg Glu Leu Glu Arg Val Val Met 
85 90 95 

aag acc ate acc gee ttt gtc ate cca ctg ctg cca etc ttc ate ttc 336 

Lys Thr He Thr Ala Phe Val He Pro Leu Leu Pro Leu Phe He Phe 
100 105 no 



ggc ate ttc etc ggc atg 
Gly He Phe Leu Gly Met 
115 

tec gee ttt ggc aag gta 
Ser Ala Phe Gly Lys Val 
130 

ttc eta gee ate cag ttc 
Phe Leu Ala He Gin Phe 
145 150 



ggc atg aac ggt ggc etc 
Gly Met Asn Gly Gly Leu 
120 

ctg att etc gee gtc gtg 
Leu He Leu Ala Val Val 
135 140 

att ate get ggt gca gta 
He He Ala Gly Ala Val 
155 



ctg gag ate atg 384 

Leu Glu He Met 

125 

gga acc ctg etc 432 
Gly Thr Leu Leu 



tec aag aag aac 480 
Ser Lys Lys Asn 
160 
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cca tgg aaa ctg ttc aaa aac atg etc cct gca tac ttc act gca ctg 528 
Pro Trp Lys Leu Phe Lys Asn Met Leu Pro Ala Tyr Phe Thr Ala Leu 
165 170 175 

ggc act tec tct tea gcg gca acc ate cca gtg ace tac cag cag ace 576 
Gly Thr Ser Ser Ser Ala Ala Thr lie Pro Val Thr Tyr Gin Gin Thr 
180 185 190 

ctg aaa aac gat gtt gat gtc aac gtc gca ggc ttt gtt gtc cca ctg 624 
Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
195 200 205 

tgc gee acc ate cac eta get gga teg atg atg aag ate ggc etc ttc 672 
Cys Ala Thr lie His Leu Ala Gly Ser Met Met Lys lie Gly Leu Phe 
210 215 220 

acc ttc get gtt gtc ttc atg tac gac atg gaa gta ggc gtc ggc etc 720 
Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
225 230 235 240 

tec ate gga ttc etc etc atg ctg ggc ate acc atg ate gee gca cca 768 
Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met He Ala Ala Pro 
245 250 255 

ggc gtt ccc ggc gga gee ate atg gca gca acc ggc atg ctg gee tec 816 
Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
260 265 270 

atg etc gga ttc aac acc gaa caa gtc gee etc atg ate gee get tac 864 
Met Leu Gly Phe Asn Thr Glu Gin Val Ala Leu Met He Ala Ala Tyr 
275 280 285 

ate gcg att gac tec ttc ggc acc gca gca aac gtc acc ggc gac ggc 912 
He Ala He Asp Ser Phe Gly Thr Ala Ala Asn Val Thr Gly Asp Gly 
290 295 300 

gca ate gca gtc ate gtg aac aaa ttc gee aag ggc cag' ctg cac acc 960 
Ala He Ala Val lie Val Asn Lys Phe Ala Lys Gly Gin Leu His Thr 
305 310 315 320 

act tec cca gat gaa ate gaa gaa gac gac cgc gtt gee ttc gac ate 1008 
Thr Ser Pro Asp Glu He Glu Glu Asp Asp Arg Val Ala Phe Asp He 
325 330 335 

act cca teg gat gtg gaa cat cac aag tagaaacccg cattttctgt 1055 
Thr Pro Ser Asp Val Glu His His Lys 
340 345 

agt 1058 



<210> 544 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 544 

Met Ala Arg His Cys Cys Ser Asn Arg Tyr Ala Ser Thr Val Phe Ser 
15 10 15 

Gly Leu He Ala Tyr Gly Ala Ser Gin Ala Leu Tyr Pro Trp Leu Leu 



796 



WO 01/00805 



PCT/IB00/00926 



20 



25 



30 



Lys Asp His Gin Ser Val Thr Glu He Asp Leu Asp Ala Gly Ala Leu 
35 40 45 

Gin Pro Tyr Phe Asn He Glu Met Pro Pro Pro Phe Glu Val Met Thr 
50 55 60 

Ala Leu Leu Leu Ala Phe Cys Leu Gly Leu Gly Met Ala Val He Lys 
65 70 75 80 

Ser Asp Thr Leu Phe Lys Val Thr Arg Glu Leu Glu Arg Val Val Met 
85 90 95 

Lys Thr He Thr Ala Phe Val He Pro Leu Leu Pro Leu Phe He Phe 
100 105 HO 

Gly He Phe Leu Gly Met Gly Met Asn Gly Gly Leu Leu Glu He Met 
115 120 125 

Ser Ala Phe Gly Lys Val Leu He Leu Ala Val Val Gly Thr Leu Leu 
130 135 140 

Phe Leu Ala He Gin Phe He He Ala Gly Ala Val Ser Lys Lys Asn 
i45 150 155 160 

Pro Trp Lys Leu Phe Lys Asn Met Leu Pro Ala Tyr Phe Thr Ala Leu 
165 170 * 175 

Gly Thr Ser Ser Ser Ala Ala Thr He Pro Val Thr Tyr Gin Gin Thr 
180 185 190 

Leu Lys Asn Asp Val Asp Val Asn Val Ala Gly Phe Val Val Pro Leu 
195 200 205 

Cys Ala Thr He His Leu Ala Gly Ser Met Met Lys He Gly Leu Phe 
210 215 220 

Thr Phe Ala Val Val Phe Met Tyr Asp Met Glu Val Gly Val Gly Leu 
225 230 235 ' 240 

Ser He Gly Phe Leu Leu Met Leu Gly He Thr Met lie Ala Ala Pro 
2 45 250 255 

Gly Val Pro Gly Gly Ala He Met Ala Ala Thr Gly Met Leu Ala Ser 
260 265 270 

Met Leu Gly Phe Asn Thr Glu Gin Val Ala Leu Met He Ala Ala Tyr 
275 280 285 

He Ala lie Asp Ser Phe Gly Thr Ala Ala Asn Val Thr Gly Asp Gly 
290 295 300 



Ala He Ala Val lie Val Asn Lys Phe Ala Lys Gly Gin Leu His Thr 
305 310 . 315 320 

Thr Ser Pro Asp Glu lie Glu Glu Asp Asp Arg Val Ala Phe Asp lie 
325 330 335 

Thr Pro Ser Asp Val Glu His His Lys 
340 345 



797 



WO 01/00805 



PCT/IBOO/00926 



<210> 545 
<211> 1118 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1095) 
<223> RXN02447 

<400> 545 

aca gta gtt ccg gtg tac etc get gaa etc gca cca eta gaa ate cgc 48 

Thr Val Val Pro Val Tyr Leu Ala Glu Leu Ala Pro Leu Glu lie Arg 

1 5 10 15 

ggc tec ctg ace ggc cga aac gag ctt get ate gtc ace ggc cag ctg 96 
Gly Ser Leu Thr Gly Arg Asn Glu Leu Ala He Val Thr Gly Gin Leu 
20 25 30 

ctt gee ttc gtg ate aac gcg ctt ate gee gtc ace eta cac gga gtt 144 
Leu Ala Phe Val He Asn Ala Leu He Ala Val Thr Leu His Gly Val 
35 40 45 

att gat gga ate tgg cgc ate atg ttc gee gtc tgt gee etc cct gec 192 
He Asp Gly He Trp Arg He Met Phe Ala Val Cys Ala Leu Pro Ala 
50 55 60 

gtc gee etc ttc etc ggc atg ctg egg atg ccg gaa tea cca cgc tgg 240 
Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
65 70 75 80 

ctg gtc aac cag ggg cgt tac gac gac gee cgc cgc gtc atg gag ace 288 
Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 90 95 

gtc cgt ace cct gag cgt gcg aaa gee gaa atg gat gaa ate ate gcg 336 
Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu He He Ala 
100 105 110 

gtg cac tct gaa aac aat gcg gca ctt cct ggt gtt aag cag tct teg 384 
Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

ggc cag get tea ggc cag gtt tct age aag cac ace cac atg tec ate 432 
Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser He 
130 135 140 

ggc gaa gtc etc age aac aaa tgg ctg gtt cgt ctg etc ate gee ggc 480 
Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu He Ala Gly 
145 150 155 160 

ate ggt gtt gca gtt gee cag cag etc ace ggc ate aac gec ate atg 528 
He Gly Val Ala Val Ala Gin Gin Leu Thr Gly He Asn Ala He Met 
165 170 175 

tac tac gga ace cgc gtc etc, gag gaa tec ggc atg age gca gaa atg 576 
Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 



798 



WO 01/00805 



PCT/EB00/00926 



get gtg gtt gec aac att get ttc ggt gee gtt gec gtc ate ggt gga 
Ala Val Val Ala Asn He Ala Phe Gly Ala Val Ala Val He Gly Gly 
195 200 205 



624 



ctg ate gca ctg cgc aac atg gac cgc ctg gat cgc cgc ace ace ttc 
Leu He Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
210 215 220 



672 



ate ate ggc ctg tea ctg ace acc ace ttc cac ctt ttg ate gca get 720 

He He Gly Leu Ser Leu Thr Thr Thr Phe His Leu Leu He Ala Ala 
225 230 235 240 

gec ggc act etc ctt cca gaa ggt aac tec att cga cca ttc gee ate 768 

Ala Gly Thr Leu Leu Pro Glu Gly Asn Ser He Arg Pro Phe Ala He 
245 250 255 

atg ate ctt gtt gtt ggg ttc gtg etc tec atg cag act ttc etc aac 816 

Met He Leu Val Val Gly Phe Val Leu Ser Met Gin Thr Phe Leu Asn 
260 265 270 

gtt gca gtg tgg gtg tgg ctg gcg gaa ate ttc cca gtc cga atg aag 864 

Val Ala Val Trp Val Trp Leu Ala Glu He Phe Pro Val Arg Met Lys 
275 280 285 



ggt ate ggc acc ggt att teg gta ttc tgc ggt tgg ggc ate aat ggc 
Gly He Gly Thr Gly He Ser Val Phe Cys Gly Trp Gly He Asn Gly 
290 295 300 



912 



gtc eta gcg ttg ttc ttc cca gca ctg gtc tec ggc gtg ggt ate acc 
Val Leu Ala Leu Phe Phe Pro Ala Leu Val Ser Gly Val Gly He Thr 
305 310 315 ~ J 320 



960 



ttc tec ttc ctt ate ttc gca gtc gtc gga gtc att gee ctg gcg ttc 1008 

Phe Ser Phe Leu He Phe Ala Val Val Gly Val He Ala Leu Ala Phe 
325 330 335 

gtc acc aag ttt gtt cct gaa acc cgt ggc cgc tea ctt gaa gaa etc 1056 

Val Thr Lys Phe Val Pro Glu Thr Arg Gly Arg Ser Leu Glu Glu Leu 
340 345 350 



gat cac gca gca ttc acc ggc cag ate ttc aag aag get taaaccccct 
Asp His Ala Ala Phe Thr Gly Gin He Phe Lys Lys Ala 
355 360 365 



1105 



ccgatctctt tgg 



1118 



<210> 546 
<211> 365 
<212> PRT 

<213> Corynebacteriura glutamicum 



<400> 546 
Thr Val Val Pro 
1 

Gly Ser Leu Thr 
20 

Leu Ala Phe Val 
35 



Val Tyr Leu Ala 
5 

Gly Arg Asn Glu 

lie Asn Ala Leu 
40 



Glu Leu Ala Pro 
10 

Leu Ala He Val 
25 

He Ala Val Thr 



Leu Glu He Arg 
15 



Thr Gly Gin Leu 
30 



Leu His Gly Val 
45 
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lie Asp Gly He Trp Arg He Met Phe Ala Val Cys Ala Leu Pro Ala 
50 ' i 55 60 

Val Ala Leu Phe Leu Gly Met Leu Arg Met Pro Glu Ser Pro Arg Trp 
65 70 75 80 

Leu Val Asn Gin Gly Arg Tyr Asp Asp Ala Arg Arg Val Met Glu Thr 
85 " 90 95 

Val Arg Thr Pro Glu Arg Ala Lys Ala Glu Met Asp Glu He He Ala 
100 ' 105 110 

Val His Ser Glu Asn Asn Ala Ala Leu Pro Gly Val Lys Gin Ser Ser 
115 120 125 

Gly Gin Ala Ser Gly Gin Val Ser Ser Lys His Thr His Met Ser He 
130 135 140 

Gly Glu Val Leu Ser Asn Lys Trp Leu Val Arg Leu Leu He Ala Gly 
145 150 * 155 160 

He Gly Val Ala Val Ala Gin Gin Leu Thr Gly He Asn Ala He Met 
165 170 175 

Tyr Tyr Gly Thr Arg Val Leu Glu Glu Ser Gly Met Ser Ala Glu Met 
180 185 190 

Ala tfal Val Ala Asn He Ala Phe Gly Ala Val Ala Val He Gly Gly 
195 200 205 

Leu He Ala Leu Arg Asn Met Asp Arg Leu Asp Arg Arg Thr Thr Phe 
210 215 220 

He He Gly Leu Ser Leu Thr Thr Thr Phe His Leu Leu He Ala Ala 
225 230 235 240 

Ala Gly Thr Leu Leu Pro Glu Gly Asn Ser He Arg Pro Phe Ala He 
245 250 255 

Met He Leu Val Val Gly Phe Val Leu Ser Met Gin Thr Phe Leu Asn 
260 265 270 

Val Ala Val Trp Val Trp Leu Ala Glu lie Phe Pro Val Arg Met Lys 
275 280 285 

Gly He Gly Thr Gly He Ser Val Phe Cys Gly Trp Gly He Asn Gly 
290 295 300 

Val Leu Ala Leu Phe Phe Pro Ala Leu Val Ser Gly Val Gly He Thr 
305 310 315 320 

Phe Ser Phe Leu He Phe Ala Val Val Gly Val He Ala Leu Ala Phe 
325 330 335 

Val Thr Lys Phe Val Pro Glu Thr Arg Gly Arg Ser Leu Glu Glu Leu 
340 345 . 350 



Asp His Ala Ala Phe Thr Gly Gin He Phe Lys Lys Ala 
355 360 365 
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<210> 547 
<211> 2013 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) (1990) 
<223> RXN02395 



<400> 547 

aaacaggaat atttaactcg acttcttaaa aaagctctat acgtaaatat cttgcccatc 60 

cagcaccacc tcattgtggt gcacaatgga gaggacacac atg tec acc aac tct 115 

Met Ser Thr Asn Ser 
1 5 

ggc aat aac ttg cct gaa tec caa gag tea ccc gag gaa cct cat tat 163 
Gly Asn Asn Leu Pro Glu Ser Gin Glu Ser Pro Glu Glu Pro His Tyr 
10 15 20 

cct cac gac acc cac cca ggc eta gtt cct ggc att teg gtc gat get 211 
Pro His Asp Thr His Pro Gly Leu Val Pro Gly lie Ser Val Asp Ala 
25 30 35 



caa cgc aac aag 
Gin Arg Asn Lys 
40 

gca tta att ctg 
Ala Leu lie Leu 
55 

gtt tct tea gta 
Val Ser Ser Val 
70 

ggt tgg etc etc 
Gly Trp Leu Leu 



ttc gga etc 
Phe Gly Leu 



gcg ttc ate 
Ala Phe He 
60 

teg tec acg 
Ser Ser Thr 
75 

aac ttt gtc 
Asn Phe Val 
90 



gac aaa acc 
Asp Lys Thr 
45 

gee tgg ggc 
Ala Trp Gly 



atg ttc agt 
Met Phe Ser 



atg ctg ate 
Met Leu He 

9.5 



gtt ttc ggc gtc 
Val Phe Gly Val 
50 

att tec age cct 
He Ser Ser Pro 
65 

tgg get atg acg 
Trp Ala Met Thr 
80 

ggc att ggc acc 
Gly He Gly Thr 



acc gca 259 
Thr Ala 



gat teg 307 
Asp Ser 



aat act 355 
Asn Thr 
85 

atg etc 403 
Met Leu 
100 



tac ate get ttt teg cgc tac ggc cgc ate aag ctg ggc acg gac gaa 4 51 

Tyr He Ala Phe Ser Arg Tyr Gly Arg He Lys Leu Gly Thr Asp Glu 
105 no " us 

gac gaa cca gaa ttc tct cgc ttt tec tgg att gcg atg atg ttc ggc 499 

Asp Glu Pro Glu Phe Ser Arg Phe Ser Trp lie Ala Met Met Phe Gly 
120 125 130 

gee ggc ate ggt gtc ggt ate ttc ttc ttc ggt cct tec gaa ccg ctg 547 

Ala Gly He Gly Val Gly He Phe Phe Phe Gly Pro Ser Glu Pro Leu 

135 140 145 

tgg cat tat etc agt ccc cca cct cac acc gtg gaa gga tct aca cct 595 

Trp His Tyr Leu Ser Pro Pro Pro His Thr Val Glu Gly Ser Thr Pro 
!50 155 160 * 165 



gag tec ttg cac caa gca ctt gcg cag tec cac ttc cac tgg ggc tta 643 
Glu Ser Leu His Gin Ala Leu Ala Gin Ser His Phe His Trp Gly Leu 
170 175 180 
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tec gec tgg ggg ctg tat gec ttg gtc ggc ggc gcg ttg gcg- tac tec 
Ser Ala Trp Gly Leu Tyr Ala Leu Val Gly Gly Ala Leu Ala Tyr Ser 
185 190 195 



691 



agt tac cga cgc ggc cgc gta acc ttg ate age tec ace ttc egg tea 739 
Ser Tyr Arg Arg Gly Arg Val Thr Leu He Ser Ser Thr Phe Arg Ser 
200 205 210 

ctt ttc ggt gag aaa acc gaa ggt ate gcg ggt cgc etc ate gac atg 787 
Leu Phe Gly Glu Lys Thr Glu Gly He Ala Gly Arg Leu He Asp Met 
215 220 225 

atg gcg ate ate gec acg ctg ttt gga acg get gca acc ttg ggc ctt 835 
Met Ala He He Ala Thr Leu Phe Gly Thr Ala Ala Thr Leu Gly Leu 
230 235 240 245 

tea gca att cag gtt ggt cag ggc gtg cag att att tct ggc get teg 883 
Ser Ala He Gin Val Gly Gin Gly Val Gin He He Ser Gly Ala Ser 
250 255 260 

gaa ate acc aac aac ate ttg ate gee ate ate gcg ate ttg acc att 931 
Glu He Thr Asn Asn He Leu He Ala He He Ala He Leu Thr He 
265 270 275 

ggc ttc ate ate tec tea gta tct ggc gtg tec aag ggc att cgt tat 979 
Gly Phe He He Ser Ser Val Ser Gly Val Ser Lys Gly He Arg Tyr 
280 285 290 

ctt tec aac etc aat att tec ttg acg ctt gga ttg gtc ctg ttt gtg 1027 
Leu Ser Asn Leu Asn He Ser Leu Thr Leu Gly Leu Val Leu Phe Val 
295 300 305 

ttc ate acc ggc ccc acc ttg ttc ctg etc aac ttg ate cca teg agt 1075 
Phe He Thr Gly Pro Thr Leu Phe Leu Leu Asn Leu He Pro Ser Ser 
310 315 320 325 

gtg ttg gaa tat ggc agt gag ttc ttg tea atg get ggc aag tct ttg 1123 
Val Leu Glu Tyr Gly Ser Glu Phe Leu Ser Met Ala Gly Lys Ser Leu 
330 335 340 

teg tgg ggt gag gaa acc att gaa ttc caa get ggt tgg acg gcg ttc 1171 
Ser Trp Gly Glu Glu Thr He Glu Phe Gin Ala Gly Trp Thr Ala Phe 
345 350 355 

tac tgg gca tgg tgg ate gca tgg act cca ttc gtg ggt atg ttc ate 1219 
Tyr Trp Ala Trp Trp He Ala Trp Thr Pro Phe Val Gly Met Phe lie 
360 365 370 

gcg cgt att tct cgc ggc cgc acc ttg cgt gaa ttc gcg etc ate acc 1267 
Ala Arg He Ser Arg Gly Arg Thr Leu Arg Glu Phe Ala Leu He Thr 
375 380 * 385 

atg get ate ccc tec ttc att ttg ate ctg gcg ttc acc att ttc ggt 1315 
Met Ala He Pro Ser Phe He Leu He Leu Ala Phe Thr He JPhe Gly 
390 395 400 405 

gga act gee ate acg atg aac cgc gag aac gta gat ggt ttt gac ggc 1363 
Gly Thr Ala He Thr Met Asn Arg Glu Asn Val Asp Gly Phe Asp Gly 
410 415 420 
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agt tea tec aag gaa cag gtg ctg ttt gat atg ttc age aac ctt ccg 1411 

Ser Ser Ser Lys Glu Gin Val Leu Phe Asp Met Phe Ser Asn Leu Pro 
425 430 435 

ctg tac teg ate aca ccg ttc att ttg ate ttt gtg ctg gca gta ttc 1459 

Leu Tyr Ser He Thr Pro Phe He Leu He Phe Val Leu Ala Val Phe 
440 445 450 

ttt gtt ace tct gee gat tec gec tec gtg gtg atg gga acg atg age 1507 

Phe Val Thr Ser Ala Asp Ser Ala Ser Val Val Met Gly Thr Met Ser 
455 460 465 



tec caa ggt aac cct gca cca aac aaa tta ate gtg gtg ttc tgg gga 
Ser Gin Gly Asn Pro Ala Pro Asn Lys Leu He Val Val Phe Trp Gly 
470 475 480 485 



1555 



ctg tgc atg atg ggc ate gcg gtg gtc atg ctg ctt act ggt ggc gaa 1603 
Leu Cys Met Met Gly lie Ala Val Val Met Leu Leu Thr Gly Gly Glu 
490 495 500 

tec gcg ctg act ggt ctg cag aac etc acc att ttg ate gee att ccg 1651 
Ser Ala Leu Thr Gly Leu Gin Asn Leu Thr He Leu He Ala He Pro 
505 510 515 

ttt gcg ctg gtg ttg ate gtg atg get att gee ttt att aag gac tta 1699 
Phe Ala Leu Val Leu lie Val Met Ala lie Ala Phe He Lys Asp Leu 
520 525 530 

tec aca gac cca gee get att cga caa cgc tat gca aag gca gee ate 1747 
Ser Thr Asp Pro Ala Ala lie Arg Gin Arg Tyr Ala Lys Ala Ala He 
535 540 545 

tct aac gcg gtg gtt cgt ggc ttg gaa gaa cac ggc gac gac ttc gag 1795 
Ser Asn Ala Val Val Arg Gly Leu Glu Glu His Gly Asp Asp Phe Glu 
550 555 560 565 

etc tec ate gaa cct gca gag gaa ggt cgt gga gcg ggt get acc ttc 1843 
Leu Ser He Glu Pro Ala Glu Glu Gly Arg Gly Ala Gly Ala Thr Phe 
570 575 ~ 580 

gat tec acc get gat cac ate acc gac tgg tat cag cgc acc gac gaa 1891 
Asp Ser Thr Ala Asp His lie Thr Asp Trp Tyr Gin Arg Thr Asp Glu 
585 590 595 

gaa ggc aat gat gtt gat tat gac ttc acc acc ggc aaa tgg gec gat 1939 
Glu Gly Asn Asp Val Asp Tyr Asp Phe Thr Thr Gly Lys Trp Ala Asp 
600 605 610 

ggt tgg aca ccg gaa teg acc gaa gaa ggc gaa gtg gac gcg aaa aag 1987 
Gly Trp Thr Pro Glu Ser Thr Glu Glu Gly Glu Val Asp Ala Lys Lys 
615 620 625 

gat taaaaaataa cgactggctg gga 2013 

Asp 

630 



<210> 548 
<211> 630 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 548 

Met Ser Thr Asn Ser Gly Asn Asn Leu Pro Glu Ser Gin Glu Ser Pro 
1 5 10 15 

Glu Glu Pro His Tyr Pro His Asp Thr His Pro Gly Leu Val Pro Gly 
20 " 25 30 

He Ser Val Asp Ala Gin Arg Asn Lys Phe Gly Leu Asp Lys Thr Val 
35 40 45 

Phe Gly Val Thr Ala Ala Leu He Leu Ala Phe He Ala Trp Gly He 
50 55 60 

Ser Ser Pro Asp Ser Val Ser Ser Val Ser Ser Thr Met Phe Ser Trp 
65 70 75 80 

Ala Met Thr Asn Thr Gly Trp Leu Leu Asn Phe Val Met Leu He Gly 
85 " 90 95 

He Gly Thr Met Leu Tyr He Ala Phe Ser Arg Tyr Gly Arg He Lys 
100 105 110 

Leu Gly Thr Asp Glu Asp Glu Pro Glu Phe Ser Arg Phe Ser Trp He 
115 120 125 

Ala Met Met Phe Gly Ala Gly He Gly Val Gly He Phe Phe Phe Gly 
130 135 140 

Pro Ser Glu Pro Leu Trp His Tyr Leu Ser Pro Pro Pro His Thr Val 
145 150 155 160 

Glu Gly Ser Thr Pro Glu. Ser Leu His Gin Ala Leu Ala Gin Ser His 
165 170 175 

Phe His Trp Gly Leu Ser Ala Trp Gly Leu Tyr Ala Leu Val Gly Gly 
180 185 190 

Ala Leu Ala Tyr Ser Ser Tyr Arg Arg Gly Arg Val Thr Leu He Ser 
195 200 205 

Ser Thr Phe Arg Ser Leu Phe Gly Glu Lys Thr Glu Gly He Ala Gly 
210 215 220 

Arg Leu He Asp Met Met Ala He He Ala Thr Leu Phe Gly Thr Ala 
225 230 235 240 

Ala Thr Leu Gly Leu Ser Ala He Gin Val Gly Gin Gly Val Gin He 
245 250 255 

He Ser Gly Ala Ser Glu He Thr Asn Asn He Leu He Ala He He 
260 265 270 

Ala He Leu Thr He Gly Phe He He Ser Ser Val Ser Gly Val Ser 
275 280 285 

Lys Gly He Arg Tyr Leu Ser Asn Leu Asn He Ser Leu Thr Leu Gly 
290 295 300 



Leu Val Leu Phe Val Phe He Thr Gly Pro Thr Leu Phe Leu Leu Asn 
305 310 315 320 
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Leu lie Pro Ser Ser Val Leu Glu Tyr Gly Ser Glu Phe Leu Ser Met 
325 330 335 

Ala Gly Lys Ser Leu Ser Trp Gly Glu Glu Thr He Glu Phe Gin Ala 
340 345 350 

Gly Trp Thr Ala Phe Tyr Trp Ala Trp Trp He Ala Trp Thr Pro Phe 
355 360 365 

Val Gly Met Phe He Ala Arg He Ser Arg Gly Arg Thr Leu Arg Glu 
370 375 " 380 

Phe Ala Leu He Thr Met Ala He Pro Ser Phe lie Leu lie Leu Ala 
385 390 395 400 

Phe Thr He Phe Gly Gly Thr Ala lie Thr Met Asn Arg Glu Asn Val 
405 410 415 

Asp Gly Phe Asp Gly Ser Ser Ser Lys Glu Gin Val Leu Phe Asp Met 
420 425 430 

Phe Ser Asn Leu Pro Leu Tyr Ser lie Thr Pro Phe lie Leu He Phe 
435 440 445 

Val Leu Ala Val Phe Phe Val Thr Ser Ala Asp Ser Ala Ser Val Val 
450 455 * 460 

Met Gly Thr Met Ser Ser Gin Gly Asn Pro Ala Pro Asn Lys Leu He 
465 470 475 480 

Val Val -Phe Trp Gly Leu Cys Met Met Gly lie Ala Val Val Met Leu 
485 490 495 

Leu Thr Gly Gly Glu Ser Ala Leu Thr Gly Leu Gin Asn Leu Thr He 
500 505 510 

Leu He Ala lie Pro Phe Ala Leu Val Leu lie Val Met Ala He Ala 
515 520 525 

Phe lie Lys Asp Leu Ser Thr Asp Pro Ala Ala lie Arg Gin Arg Tyr 
530 535 540 

Ala Lys Ala Ala lie Ser Asn Ala Val Val Arg Gly Leu Glu Glu His 
545 550 555 ~ 560 

Gly Asp Asp Phe Glu Leu Ser He Glu Pro Ala Glu Glu Gly Arg Gly 
565 570 575 

Ala Gly Ala Thr Phe Asp Ser Thr Ala Asp His He Thr Asp Trp Tyr 
580 585 590 

Gin Arg Thr Asp Glu Glu Gly Asn Asp Val Asp Tyr Asp Phe Thr Thr 
595 600 605 

Gly Lys Trp Ala Asp Gly Trp Thr Pro Glu Ser Thr Glu Glu Gly Glu 
610 615 620 



Val Asp Ala Lys Lys Asp 
625 630 
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<210> 549 
<211> 2007 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1984) 
<223> RXN02348 



'<400> 549 

aaagacccga gccgaagccc tggcctgcgc atacttcctt gtcaacgctc gctgggatta 60 



ggtcttttct gagcgctagc atttctccac tcaaaggagc atg ctt aac cgc atg 

Met Leu Asn Arg Met 
1 5 



115 



aaa agt gcg egg cca aaa tea gtc get cca aaa tec gga caa get tta 
Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys Ser Gly Gin Ala Leu 
10 15 20 



163 



etc act etc ggt gee eta ggt gtt gtg ttc ggc gac ate ggc acc age 
Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly Asp He Gly Thr Ser 
25 30 35 



211 



ccc ctg tac tea ctt cac act gca ttc age atg cag cac aac aaa gtc 
Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met Gin His Asn Lys Val 
40 45 50 



259 



gaa gtc act cag gaa aat gtg tac ggc ate ate tec atg gtg ttg tgg 
Glu Val Thr Gin Glu Asn Val Tyr Gly He He Ser Met Val Leu Trp 
55 60 65 



307 



acc ate act ttg ate gtc acc gtc aaa tac gtc atg ctg gtc acc cga 355 

Thr He Thr Leu He Val Thr Val Lys Tyr Val Met Leu Val Thr Arg 

70 75 80 85 

get gac aac caa gga caa ggt ggc ate ctg gcg etc gtt get ttg ctg 403 

Ala Asp Asn Gin Gly Gin Gly Gly He Leu Ala Leu Val Ala Leu Leu 

90 95 100 



aaa aac cgt ggg cac tgg gga aaa ttc gtg gca gta gec ggc atg ttg 
Lys Asn Arg Gly His Trp Gly Lys Phe Val Ala Val Ala Gly Met Leu 
105 HO 115 



451 



ggc gec gca ttg ttt tat ggc gat gtg gtg ate acc ccg gcg ate tct 
Gly Ala Ala Leu Phe Tyr Gly Asp Val Val He Thr Pro Ala He Ser 
120 ' 125 130 



499 



gtt etc age gca aca gaa ggc ttg acg gtt ate tec cca age ttt gag 
Val Leu Ser Ala Thr Glu Gly Leu Thr Val He Ser Pro Ser Phe Glu 
135 140 145 



547 



cgc ttc att ctg ccc gta tct etc gca gtt ctg ate get att ttt gca 

Arg Phe He Leu Pro Val Ser Leu Ala Val Leu He Ala He Phe Ala 

150 155 160 165 

ate caa ccg etc ggt aca gaa aaa gtc ggc aaa gec ttc ggc ccc ate 

He Gin Pro Leu Gly Thr Glu Lys Val Gly Lys Ala Phe Gly Pro He 

170 175 180 



595 



643 
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atg ttg ctg tgg ttt gtc acc ctt gca gga ttg gga att ccg caa ate 691 
Met Leu Leu Trp Phe Val Thr Leu Ala Gly Leu Gly lie Pro Gin He 
185 190 " 195 

ate ggg cac cca gaa ate ttg cag age ttg tct cca cat tgg gee ctg 739 
He Gly His Pro Glu He Leu Gin Ser Leu Ser Pro His Trp Ala Leu 
200 205 210 

cgc ttg att gtg get gag cct ttc caa gca ttt gtg ctg ctt ggt gee 787 
Arg Leu He Val Ala Glu Pro Phe Gin Ala Phe Val Leu Leu Gly Ala 
215 220 225 

gtt gtc ctg aca gta acg ggt gcg gaa gcg etc tac get gat atg ggc 835 
Val Val Leu Thr Val Thr Gly Ala Glu Ala Leu Tyr Ala Asp Met Gly 
230 235 240 245 

cat ttt ggg gcg agg cca ate aga gtg gcg tgg ttt tgc gtc gtc atg 883 
His Phe Gly Ala Arg Pro He Arg Val Ala Trp Phe Cys Val Val Met 
250 255 ^ 260 

cct get tta ate ttg acg tat ttg ggg cag ggc gec ttg gtg ate aac 931 
Pro Ala Leu He Leu Thr Tyr Leu Gly Gin Gly Ala Leu Val He Asn 
265 270 275 

cag cct gaa gcg gtg cgc aac ccc atg ttt tat etc gcg ccg gaa ggt 979 
Gin Pro Glu Ala Val Arg Asn Pro Met Phe Tyr Leu Ala Pro Glu Gly 
280 285 290 

ctg egg att ccg ttg gtt att ttg gcg acc ate get acg gtg ate gca 1027 
Leu Arg He Pro Leu Val He Leu Ala Thr He Ala Thr Val He Ala 
295 300 305 

teg cag gee gtg att tct ggt gcg tat tea ttg acc aag cag gee gtg 1075 
Ser Gin Ala Val He Ser Gly Ala Tyr Ser Leu Thr Lys Gin Ala Val 
310 315 320 325 

aat ttg aaa ctg ctg cca cgc atg gtg ate egg cat acc tec cgc aaa 1123 
Asn Leu Lys Leu Leu Pro Arg Met Val He Arg His Thr Ser Arg Lys 
330 335 " 340 

gag gaa ggc cag ate tat atg cca ctg gtt aat gga ttg ctg ttt gta 1171 
Glu Glu Gly Gin lie Tyr Met Pro Leu Val Asn Gly Leu Leu Phe Val 
345 350 355 

tec gtg atg gtt gtg gtg ctg gta ttc cga tec tct gaa age etc gee 1219 
Ser Val Met Val Val Val Leu Val Phe Arg Ser Ser Glu Ser Leu Ala 
360 365 370 

age gcg tac gga ctt gca gtg acc gga acc ttg gtg ctg gtc age gtc 1267 
Ser Ala Tyr Gly Leu Ala Val Thr Gly Thr Leu Val Leu Val Ser Val 
375 380 385 

ctg tat ctg ate tat gtt cac acc aca tgg tgg aaa aca gcg ctg ttc 1315 
Leu Tyr Leu He Tyr Val His Thr Thr Trp Trp Lys Thr Ala Leu Phe 
390 395 400 405 

att gtg etc ate ggt att cca gaa gta ctt eta ttc gee teg aac acc 1363 
He Val Leu He Gly He Pro Glu Val Leu Leu Phe Ala Ser Asn Thr 
410 415 420 
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acg aaa att cac gac ggt ggc tgg ctt cca eta ctt att gcg gec gtg 1411 
Thr Lys lie His Asp Gly Gly Trp Leu Pro Leu Leu lie Ala Ala Val 
425 ' J 430 435 

etc ate gtg gtg atg egg acc tgg gag tgg gga agt gac cgc gtc aat 1459 
Leu He Val Val Met Arg Thr Trp Glu Trp Gly Ser Asp Arg Val Asn 
440 445 450 

cag gaa cgc gca gag ctg gaa ctt ccc atg gat aag ttc ttg gag aaa 1507 
Gin Glu Arg Ala Glu Leu Glu Leu Pro Met Asp Lys Phe Leu Glu Lys 
455 460 465 

etc gat cag cca cac aat att ggt ctg cgt aaa gtt gec gaa gtg gca 1555 
Leu Asp Gin Pro His Asn He Gly Leu Arg Lys Val Ala Glu Val Ala 
470 475 480 485 

gta ttt cca cat ggc acc age gat act gtc ccg ttg tea ttg gtt cgc 1603 
Val Phe Pro His Gly Thr Ser Asp Thr Val Pro Leu Ser Leu Val Arg 
490 495 500 

tgc gtg aaa gac etc aag ctt tta tac cga gag ate gtg ate gtt cga 1651 
Cys Val Lys Asp Leu Lys Leu Leu Tyr Arg Glu He Val He Val Arg 
505 510 515 



ate gtc caa gaa cac gtt ccg cac gtg cca cca gag gaa cgc gcg gaa 
He Val Gin Glu His Val Pro His Val Pro Pro Glu Glu Arg Ala Glu 
520 525 530 



1699 



atg gaa gtg etc cat cac gec ccg ate aga gtc gtg cga gtt gat ctg 1747 
Met Glu Val Leu His His Ala Pro lie Arg Val Val Arg Val Asp Leu 
535 540 545 

cac ctt ggt tat ttt gat gag cag aac ctg cct gag cat etc cat gee 1795 
His Leu Gly Tyr Phe Asp Glu Gin Asn Leu Pro Glu His Leu His Ala 
550 555 560 565 

att gac cca aca tgg gat aac gee acc tac ttc ctg tct gec ctg act 1843 
He Asp Pro Thr Trp Asp Asn Ala Thr Tyr Phe Leu Ser Ala Leu Thr 
570 575 580 

ctt egg age agg ttg cct gga aag att get ggc tgg cgt gat cgt ttg 1891 
Leu Arg Ser Arg Leu Pro Gly Lys He Ala Gly Trp Arg Asp Arg Leu 
585 590 595 

tat ctt teg atg gaa cgt aat cag gca tct cga act gag tct ttc aaa 1939 
Tyr Leu Ser Met Glu Arg Asn Gin Ala Ser Arg Thr Glu Ser Phe Lys 
600 605 610 

ttg caa cca age aaa acc ate acg gtt gga aca gag ctg cac ctt 1984 
Leu Gin Pro Ser Lys Thr He Thr Val Gly Thr Glu Leu His Leu 
615 620 625 

taatcaggca gttgctggcc aac 2007 



<210> 550 

<211> 628 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 550 



808 



WO 01/00805 



PCT/IB00/00926 



Met Leu Asn Arg Met Lys Ser Ala Arg Pro Lys Ser Val Ala Pro Lys 
1 5 10 15 

Ser Gly Gin Ala Leu Leu Thr Leu Gly Ala Leu Gly Val Val Phe Gly 
20 25 30 " 

Asp He Gly Thr Ser Pro Leu Tyr Ser Leu His Thr Ala Phe Ser Met 
35 40 45 

Gin His Asn Lys Val Glu Val Thr Gin Glu Asn Val Tyr Gly He He 
50 55 60 

Ser Met Val Leu Trp Thr He Thr Leu He Val Thr Val Lys Tyr Val 
65 70 75 80 

Met Leu Val Thr Arg Ala Asp Asn Gin Gly Gin Gly Gly He Leu Ala 
85 90 95 

Leu Val Ala Leu Leu Lys Asn Arg Gly His Trp Gly Lys Phe Val Ala 
100 105 HO 

Val Ala Gly Met Leu Gly Ala Ala Leu Phe Tyr Gly Asp Val Val He 
115 120 125 

Thr Pro Ala He Ser Val Leu Ser Ala Thr Glu Gly Leu Thr Val He 
130 135 140 

Ser Pro Ser Phe Glu Arg Phe He Leu Pro Val Ser Leu Ala Val Leu 
145 150 155 160 

He Ala He Phe Ala He Gin Pro Leu Gly Thr Glu Lys Val Gly Lys 
165 170 175 

Ala Phe Gly Pro He Met Leu Leu Trp Phe Val Thr Leu Ala Gly Leu 
180 185 190 

Gly He Pro Gin He lie Gly His Pro Glu lie Leu Gin Ser Leu Ser 
195 200 205 

Pro His Trp Ala Leu Arg Leu He Val Ala Glu Pro Phe Gin Ala Phe 
210 215 220 

Val Leu Leu Gly Ala Val Val Leu Thr Val Thr Gly Ala Glu Ala Leu 
225 230 235 " 240 

Tyr Ala Asp Met Gly His Phe Gly Ala Arg Pro lie Arg Val Ala Trp 
245 250 " 255 

Phe Cys Val Val Met Pro Ala Leu lie Leu Thr Tyr Leu Gly Gin Gly 
260 265 " 270 

Ala Leu Val lie Asn Gin Pro Glu Ala Val Arg Asn Pro Met Phe Tyr 
275 280 285 

Leu Ala Pro Glu Gly Leu Arg He Pro Leu Val lie Leu Ala Thr lie 
290 - 295 300 



Ala Thr Val lie Ala Ser Gin Ala Val He Ser Gly Ala Tyr Ser Leu 
305 310 315 320 

Thr Lys Gin Ala Val Asn Leu Lys Leu Leu Pro Arg Met Val lie Arg 
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His Thr 



Gly Leu 



Ser Glu 
370 



Ser Arg 
340 

Leu Phe 
355 



325 

Lys Glu 
Val Ser 



330 



335 



Ser Leu Ala Ser 



Glu Gly Gin lie Tyr Met Pro Leu Val Asn 
345 350 

Val Met Val Val Val Leu Val Phe Arg Ser 
360 365 

Ala Tyr Gly Leu Ala Val Thr Gly Thr Leu 
375 380 



Val Leu Val Ser Val Leu Tyr Leu He Tyr Val His Thr Thr Trp Trp 
385 390 395 400 



Lys Thr Ala Leu 
Phe Ala 



Leu He 



Ser Asp 
450 

Lys Phe 
465 



Ser Asn 
420 

Ala Ala 
435 



Phe He 
405 

Thr Thr 



Val Leu 



Arg Val Asn Gin 



Leu Glu 



Val Ala Glu Val 



Leu Ser 



He Val 



Glu Glu 
530 

Val Arg 
545 



Leu Val 
500 

He Val 
515 



Lys Leu 
470 

Ala Val 
485 

Arg Cys 
Arg He 



Val Leu He Gly He Pro Glu Val Leu Leu 
410 415 

Lys He His Asp Gly Gly Trp Leu Pro Leu 
425 ~ 430 

He Val Val Met Arg Thr Trp Glu Trp Gly 
440 445 

Glu Arg Ala Glu Leu Glu Leu Pro Met Asp 
455 460 

Asp Gin Pro His Asn He Gly Leu Arg Lys 
475 480 

Phe Pro His Gly Thr Ser Asp Thr Val Pro 
490 495 



Arg Ala Glu Met 
Val Asp 



Glu His Leu His 



Leu Ser 



Trp Arg 



Thr Glu 
610 



Ala Leu 
580 



Leu His 
550 

Ala He 
565 

Thr Leu 



Asp Arg 
595 



Leu Tyr 
Ser Phe Lys Leu 



Val Lys Asp 
505 

Val Gin Glu 
520 

Glu Val Leu 
535 

Leu Gly Tyr 
Asp Pro Thr 



Arg Ser Arg 
585 

Leu Ser Met 
600 

Gin Pro Ser 
615 



Leu Lys Leu Leu Tyr Arg Glu 
510 

His Val Pro His Val Pro Pro 
525 

His His Ala Pro He Arg Val 
540 

Phe Asp Glu Gin Asn Leu Pro 
555 560 

Trp Asp Asn Ala Thr Tyr Phe 
570 ' 575 

Leu Pro Gly Lys He Ala Gly 
590 

Glu Arg Asn Gin .Ala Ser Arg 
605 

Lys Thr He Thr Val Gly Thr 
620 



Glu Leu 
625 



His Leu 



<210> 551 
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<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXN00297 



<400> 551 

aacaaggcac cggaaaacaa gcaacgcacc ttgcagaggt ggtcttaagc atcttggagc 60 

aaaacaacat ggcacaataa cgatcatgca acaggtgctc atg ggt ttc acg gtg 115 

Met Gly Phe Thr Val 
1 5 

gtg ttc ate gtc ate gga ata ggt tgg att etc ggt aga aga gac ace 163 
Val Phe He Val He Gly He Gly Trp He Leu Gly Arg Arg Asp Thr 
10 15 ' 20 

ttg ggc aca cat gee cag aaa cct ttg age ctg ttt gtc tat tac gtg 211 
Leu Gly Thr His Ala Gin Lys Pro Leu Ser Leu Phe Val Tyr Tyr Val 
25 30 35 

gee acc cca gcg ttg ttg ttt gat egg gtc ace aag tea gat ace teg 259 
Ala Thr Pro Ala Leu Leu Phe Asp Arg Val Thr Lys Ser Asp Thr Ser 
40 45 50 

acg att ttc tct ctg aac ttc gtg gtc att gca etc tct gcg ttg ate 307 
Thr He Phe Ser Leu Asn Phe Val Val He Ala Leu Ser Ala Leu lie 
55 ' 60 65 

gta ggt ttc ctg ttt ttc eta etc atg egg ttc gtg ate aaa aga act 355 
Val Gly Phe Leu Phe Phe Leu Leu Met Arg Phe Val He Lys Arg Thr 
70 . 75 80 ' 85 

gee gca gta teg gtg ate ggc atg eta get gcg tec tac gee aac gee 403 
Ala Ala Val Ser Val He Gly Met Leu Ala Ala Ser Tyr Ala Asn Ala 
90 95 100 

ggt aac ctg ggt ate cct ttg gca gee tat att ttg gat gat ttc acc 451 
Gly Asn Leu Gly He Pro Leu Ala Ala Tyr He Leu Asp Asp Phe Thr 
105 no us 

gtg gtg att ccc gtg att ttg ttc cag gtg gcg ttc tac gca ccg ate 499 
Val Val He Pro Val lie Leu Phe Gin Val Ala Phe Tyr Ala Pro He 
120 125 130 

acc atg acc ate atg gag atg ctg acc aac aag aaa tec acc aac ttg 547 
Thr Met Thr lie Met Glu Met Leu Thr Asn Lys Lys Ser Thr Asn Leu 
135 140 145 

gtg cgc aac etc ctg gtc acg cca eta acc aac acc atg gtg etc gca 595 
Val Arg Asn Leu Leu Val Thr Pro Leu Thr Asn Thr Met Val Leu Ala 
150 155 160 165 

gcg att gee ggt att get gtg tct ttg act teg atg age gtg ccc gtg 643 
Ala lie Ala Gly lie Ala Val Ser Leu Thr Ser Met Ser Val Pro Val 
170 175 180 

gtg att get cag cca gtg gaa atg ttg gcg aat get tea gtg cca ctg 691 
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Val lie Ala Gin Pro Val Glu Met Leu Ala Asn Ala Ser Val Pro Leu 

185 190 195 

get ttg gtg gtg ttc gga ctg tec ttg tec aag age aag ate ctg gaa 739 

Ala Leu Val Val Phe Gly Leu Ser Leu Ser Lys Ser Lys He Leu Glu 

200 * 205 210 

aag ggg cag gta tec agg cgc gat gtg ttt acg gcg gca ctg ttc aag 787 

Lys Gly Gin Val Ser Arg Arg Asp Val Phe Thr Ala Ala Leu Phe Lys 

215 220 225 

aat gtt ctg cac cca att gtt gcg gga ctt tta gec tta gee ttt ggt 835 

Asn Val Leu His Pro He Val Ala Gly Leu Leu Ala Leu Ala Phe Gly 

230 235 240 245 

atg gaa ggt act gec ttg ttg teg gcg gtg att etc ggt gca ctg cca 883 

Met Glu Gly Thr Ala Leu Leu Ser Ala Val He Leu Gly Ala Leu Pro 

250 255 260 

aca gcg cag aat gtc tac acc tac gcg ttg cga ttt aga aca get gaa 931 

Thr Ala Gin Asn Val Tyr Thr Tyr Ala Leu Arg Phe Arg Thr Ala Glu 

265 270 275 

teg atg gcg aga gac aca ggg gtg gtc acc aca etc att tec ttc ccc 979 

Ser Met Ala Arg Asp Thr Gly Val Val Thr Thr Leu He Ser Phe Pro 

280 285 290 

gta ttg gtg gcg gtc tec att ate ttt gga tct tagggttagc attagtggtc 1032 

Val Leu Val Ala Val Ser He He Phe Gly Ser 

295 300 



atg 



1035 



<210> 552 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 552 

Met Gly Phe Thr Val Val Phe He Val He Gly He Gly Trp He Leu 
1 5 10 15 

Gly Arg Arg Asp Thr Leu Gly Thr His Ala Gin Lys Pro Leu Ser Leu 
20 25 30 

Phe Val Tyr Tyr Val Ala Thr Pro Ala Leu Leu Phe Asp Arg Val Thr 
35 40 45 

Lys Ser Asp Thr Ser Thr He Phe Ser Leu Asn Phe Val Val He Ala 
50 55 60 

Leu Ser Ala Leu He Val Gly Phe Leu Phe Phe Leu Leu Met Arg Phe 
65 70 ' 75 80 

•■ 

Val He Lys Arg Thr Ala Ala Val Ser Val He Gly Met Leu Ala Ala 
85 90 . 95 

Ser Tyr Ala Asn Ala Gly Asn Leu Gly He Pro Leu Ala Ala Tyr lie 
100 ' 105 HO 
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Leu Asp Asp Phe Thr Val Val He Pro Vai He Leu Phe Gin Val Ala 
115 120 125 

Phe Tyr Ala Pro He Thr Met Thr He Met Glu Met Leu Thr Asn Lys 
130 135 140 

Lys Ser Thr Asn Leu Val Arg Asn Leu Leu Val Thr Pro Leu Thr Asn 
i45 150 155 160 

Thr Met Val Leu Ala Ala He Ala Gly He Ala Val Ser Leu Thr Ser 
165 170 -175 

Met Ser Val Pro Val Val He Ala Gin Pro Val Glu Met Leu Ala Asn 
180 185 190 

Ala Ser Val Pro Leu Ala Leu Val Val Phe Gly Leu Ser Leu Ser Lys 
195 200 * 205 

Ser Lys lie Leu Glu Lys Gly Gin Val Ser Arg Arg Asp Val Phe Thr 
210 215 220 

Ala Ala Leu Phe Lys Asn Val Leu His Pro He Val Ala Gly Leu Leu 
225 230 235 ^ 240 

Ala Leu Ala Phe Gly Met Glu Gly Thr Ala Leu Leu Ser Ala Val He 
245 250 255 

Leu Gly Ala Leu Pro Thr Ala Gin Asn Val Tyr Thr Tyr Ala Leu Arg 
260 265 270 

Phe Arg Thr Ala Glu Ser Met Ala Arg Asp Thr Gly Val Val Thr Thr 
275 280 285 



Leu He Ser Phe Pro Val Leu Val Ala Val Ser He He Phe Gly Ser 
290 295 300 



<210> 553 

<211> 353 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXN03103 

<400> 553 

atcttcagag tcacttcttt cagtgtcatt tttctcggcc ctaatccccc gctggagttc 60 

aatcagcgat tgcaaccttt tagatatata aggagacaac atg tct gca aag cgt 115 

Met Ser Ala Lys Arg 
1 * 5 

act ttt acc cgt ate ggt gcg att ctt gga gca act gca ctt gec gga 163 
Thr Phe Thr Arg He Gly Ala He Leu Gly Ala Thr Ala Leu Ala Gly 
10 15 20 
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gtt acc etc acc gee tgt ggt gat tea age ggt ggc gac gga ttc etc 211 

val Thr Leu Thr Ala Cys Gly Asp Ser Ser Gly Gly Asp Gly Phe Leu 

25 30 35 

gca gee att gaa aat ggt tct gtc aat gtc ggc acc aaa tac gat cag 259 

Ala Ala He Glu Asn Gly Ser Val Asn Val Gly Thr Lys Tyr Asp Gin 

40 45 50 

cct ggt ctt ggc etc cgc aac cca gac aac tec atg age ggt etc gac 307 

Pro Gly Leu Gly Leu Arg Asn Pro Asp Asn Ser Met Ser Gly Leu Asp 

55 ' 60 65 

gtg gat gtt get gaa tac gta att caa etc cat cgc tgatgacaag 353 

Val Asp Val Ala Glu Tyr Val He Gin Leu His Arg 

70 75 ' 80 



Thr Arg He Gly Ala He Leu Gly Ala 
10 • 15 



<210> 554 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 554 

Met Ser Ala Lys Arg Thr Phe 
1 5 

Thr Ala Leu Ala Gly Val Thr Leu 
20 

Gly Asp Gly Phe Leu Ala Ala He 
35 40 

Thr Lys Tyr Asp Gin Pro Gly Leu 
50 55 

Met Ser Gly Leu Asp Val Asp Val 
65 70 

Arg 



Thr Ala Cys Gly Asp Ser Ser Gly 
25 30 

Glu Asn Gly Ser Val Asn Val Gly 
45 

Gly Leu Arg Asn Pro Asp Asn Ser 
60 

Ala Glu Tyr Val He Gin Leu His 

75 80 



<210> 555 
<211> 695 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (672) 
<223> RXN02993 

<400> 555 

gtt get gaa tac gta gtc aac tec ate get gat gac aag ggc tgg gat 48 

Val Ala Glu Tyr Val Val Asn Ser He Ala Asp Asp Lys Gly Trp Asp 

15 10 15 

cac ccc acc ate gaa tgg cgt gaa tec cct tct gcg cag cgt gaa acc 96 
His Pro Thr He Glu Trp Arg Glu Ser Pro Ser Ala Gin Arg Glu Thr 
20 25 30 
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etc att caa aac .ggt gag gta gac atg ate gca gca ace tac tec ate 144 
Leu He Gin Asn Gly Glu Val Asp Met He Ala Ala Thr Tyr Ser He 
35 40 45 

aac get ggc cgt tea gag tec gtc aac ttc ggt ggc cca tac ctg ctt 192 
Asn Ala Gly Arg Ser Glu Ser Val Asn Phe Gly Gly Pro Tyr Leu Leu 
50 55 60 

ace cac cag get ctg ctt gtt cgc caa gat gac gat cgc att gaa ace 240 
Thr His Gin Ala Leu Leu Val Arg Gin Asp Asp Asp Arg He Glu Thr 
65 70 75 80 

etc gag gac ttg gat aac ggt ttg ate ctg tgc tec gtt tec gga tec 288 
Leu Glu Asp Leu Asp Asn Gly Leu He Leu Cys Ser Val Ser Gly Ser 
85 90 * 95 

act cca get cag aag gtc aag gat gtc etc cca ggc gtt cag etc caa 336 
Thr Pro Ala Gin Lys Val Lys Asp Val Leu Pro Gly Val Gin Leu Gin 
100 105 HO 

gaa tac gac ace tac tct tec tgt gtt gag gca ctg tec cag ggc aac 384 
Glu Tyr Asp Thr Tyr Ser Ser Cys Val Glu Ala Leu Ser Gin Gly Asn 
115 120 125 

gtt gac gee ctg acc act gac gee ace ate etc ttc ggc tac tec cag 432 
Val Asp Ala Leu Thr Thr Asp Ala Thr He Leu Phe Gly Tyr Ser Gin 
130 135 140 

cag tac gaa ggc gac ttc cgc gtt gtg gaa atg gaa aag gac ggc gag 480 
Gin Tyr Glu Gly Asp Phe Arg Val Val Glu Met Glu Lys Asp Gly Glu 
1^5 150 155 * 160 

cca ttc acc gac gag tac tac ggc att ggc ctg aag aag gat gac cag 528 
Pro Phe Thr Asp Glu Tyr Tyr Gly He Gly Leu Lys Lys Asp Asp Gin 
165 170 " ^ 175 

gaa ggc acc gac get ate aac gee gca ctt gag cgc atg tac get gac 576 
Glu Gly Thr Asp Ala He Asn Ala Ala Leu Glu Arg Met Tyr Ala Asp 
180 185 ^ 190 

ggc acc ttc cag cga ctg etc acc gag aac etc ggt gaa gac tec gtg 624 
Gly Thr Phe Gin Arg Leu Leu Thr Glu Asn Leu Gly Glu Asp Ser Val 
195 200 205 

gtt gtt gaa gaa ggc acc cca ggt gac etc tec ttc etc gac gca age 672 
Val Val Glu Glu Gly Thr Pro Gly Asp Leu Ser Phe Leu Asp Ala Ser 
210 215 220 

tagtgtgacg gcttttaaaa gee 695 



<210> 556 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 556 

Val Ala Glu Tyr Val Val Asn Ser He Ala Asp Asp Lys Gly Trp Asp 
1 5 10 * 15 

His Pro Thr He Glu Trp Arg Glu Ser Pro Ser Ala Gin Arg Glu Thr 
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Leu lie Gin Asn Gly Glu Val Asp Met lie Ala Ala Thr Tyr Ser He 
35 40 45 

Asn Ala Gly Arg Ser Glu Ser Val Asn Phe Gly Gly Pro Tyr Leu Leu 
50 55 60 

Thr His Gin Ala Leu Leu Val Arg Gin Asp Asp Asp Arg lie Glu Thr 
65 70 75 80 

Leu Glu Asp Leu Asp Asn Gly Leu He Leu Cys Ser Val Ser Gly Ser 
85 90 95 

Thr Pro Ala Gin Lys Val Lys Asp Val Leu Pro Gly Val Gin Leu Gin 
100 105 110 

Glu Tyr Asp Thr Tyr Ser Ser Cys Val Glu Ala Leu Ser Gin Gly Asn 
115 120 125 

Val Asp Ala Leu Thr Thr Asp Ala Thr He Leu Phe Gly Tyr Ser Gin 
130 135 140 

Gin Tyr Glu Gly Asp Phe Arg Val Val Glu Met Glu Lys Asp Gly Glu 
145 ~ 150 " 155 160 

Pro Phe Thr Asp Glu Tyr Tyr Gly He Gly Leu Lys Lys Asp Asp Gin 
165 170 175 

Glu Gly Thr Asp Ala He Asn Ala Ala Leu Glu Arg Met Tyr Ala Asp 
180 185 190 

Gly Thr Phe Gin Arg Leu Leu Thr Glu Asn Leu Gly Glu Asp Ser Val 
195 200 205 



Val Val Glu Glu Gly Thr Pro Gly Asp Leu Ser Phe Leu Asp Ala Ser 
210 215 220 



<210> 557 
<211> 1590 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1567) 
<223> RXN00349 

<400> 557 

tgtgtacatc acaatggaat tcggggctag agtatctggt gaaccgtgca taaacgacct 60 

gtgattggac tctttttcct tgcaaaatgt tttccagcgg atg ttg agt ttt gcg 115 

Met Leu Ser Phe Ala 
1 5 

acc ctt cgt ggc cgc att tea aca gtt gac get gca aaa gee gca cct 163 
Thr Leu Arg Gly Arg He Ser Thr Val Asp Ala Ala Lys Ala Ala Pro 
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10 15 20 

ccg cca teg cca eta gec ccg att gat etc act gac cat agt caa gtg 211 
Pro Pro Ser Pro Leu Ala Pro He Asp Leu Thr Asp His Ser Gin Val 
25 30 * 35 

gec ggt gtg atg aat ttg get gcg aga att ggc gat att ttg ctt tct 259 
Ala Gly Val Met Asn Leu Ala Ala Arg He Gly Asp He Leu Leu Ser 
40 45 * 50 

tea ggt acg tea aat agt gac ace aag gta caa gtt cga gca gtg acc 307 
Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Ala Val Thr 
55 60 65 

tct gcg tac ggt ttg tac tac acg cac gtg gat ate acg ttg aat acg 355 
Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp He Thr Leu Asn Thr 
70 75 80 85 

ate acc ate ttc acc aac ate ggt gtg gag agg aag atg ccg gtc aac 403 
He Thr He Phe Thr Asn He Gly Val Glu Arg Lys Met Pro Val Asn 
90 95 100 

gtg ttt cat gtt gta ggc aag ttg gac acc aac ttc tec aaa ctg tct 451 
Val Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser 
105 HO 115 

gag gtt gac cgt ttg ate cgt tec att cag get ggt gcg acc ccg cct 4 99 
Glu Val Asp Arg Leu lie Arg Ser He Gin Ala Gly Ala Thr Pro Pro 
120 125 130 

r 

gag gtt gee gag aaa ate ctg gac gag ttg gag caa tec cct gcg tct 547 
Glu Val Ala Glu Lys He Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser 
135 140 145 

tat ggt ttc cct gtt gcg ttg ctt ggc tgg gca atg atg ggt ggt get 595 
Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala 
150 155 160 165 

gtt get gtg ctg ttg ggt ggt gga tgg cag gtt tec eta att get ttt 643 
Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu He Ala Phe 
170 175 180 

att acc gcg ttc acg ate att gec acg acg tea ttt ttg gga aag aag 691 
He Thr Ala Phe Thr He He Ala Thr Thr Ser Phe Leu Gly Lys Lys 
185 190 . 195 

ggt ttg cct act ttc ttc caa aat gtt gtt ggt ggt ttt att gee acg 739 
Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe He Ala Thr 
200 205 " " 210 

ctg cct gca teg att get tat tct ttg gcg ttg caa ttt ggt ctt gag 787 
Leu Pro Ala Ser He Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu 
215 220 225 

ate aaa ccg age cag ate ate gca tct gga att gtt gtg ctg ttg gca 835 
He *Lys Pro Ser Gin He He Ala Ser Gly He Val Val Leu Leu Ala 
230 235 240 245 

ggt ttg aca etc gtg caa tct ctg cag gac ggc ate acg ggc get ccg 883 
Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly He Thr Gly Ala Pro 
250 255 260 
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gtg aca gca agt gca cga ttt ttc gaa aca etc ctg ttt acc ggc ggc 931 
Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly 
265 270 275 

att gtt get ggc gtg ggt ttg ggc att cag ctt tct gaa ate ttg cat 979 
He Val Ala Gly Val Gly Leu Gly He Gin Leu Ser Glu He Leu His 
280 ' 285 290 

gtc atg ttg cct gec atg gag tec get gca gca cct aat tat teg tct 1027 
Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser 
295 300 305 

aca ttc gee cgc att ate get ggt ggc gtc acc gca gcg gec ttc gca 1075 
Thr Phe Ala Arg He He Ala Gly Gly Val Thr Ala Ala Ala Phe Ala 
310 315 320 325 

gtg ggt tgt tac gcg gag tgg tec teg gtg att att gcg ggg ctt act 1123 
Val Gly Cys Tyr Ala Glu Trp Ser Ser Val He lie Ala Gly Leu Thr 
330 335 340 

gcg ctg atg ggt tct gcg ttt tat tac etc ttc gtt gtt tat tta ggc 1171 
Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly 
345 350 355 

ccc gtc tct gec get gcg att get gca aca gca gtt ggt ttc act ggt 1219 
Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala Val Gly Phe Thr Gly 
360 365 370 

ggt ttg ctt gec cgt cga ttc ttg att cca ccg ttg att gtg gcg att 1267 
Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro Leu lie Val Ala He 
375 380 385 

gec ggc ate aca cca atg ctt cca ggt eta gca att tac cgc gga atg 1315 
Ala Gly He Thr Pro Met Leu Pro Gly Leu Ala lie Tyr Arg Gly Met 
390 395 400 405 

tac gee acc ctg aat gat caa aca etc atg ggt ttc acc aac att gcg 1363 
Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn He Ala 
410 415 420 

gtt get tta gec act get tea tea ctt gee get ggc gtg gtt ttg ggt 1411 
Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly 
425 430 435 

gag tgg att gec cgc agg eta cgt cgt cca cca cgc ttc aac cca tac 1459 
Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr 
440 445 450 

cgt gca ttt acc aag gcg aat gag ttc tec ttc cag gag gaa get gag 1507 
Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu 
455 460 465 

cag aat cag cgc egg cag aga aaa cgt cca aag act aat cag aga ttc 1555 
Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe 
470 475 480 485 

ggt aat aaa agg taaaaatcaa ectgettagg cgt 1590 
Gly Asn Lys Arg 
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<210> 558 
<211> 489 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 558 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg He Ser Thr Val Asp Ala 
1 5 10 15 

Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro He Asp Leu Thr 
20 25 30 

Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg He Gly 
35 40 45 

Asp He Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
50 55 60 

Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 
65 70 75 80 

He Thr Leu Asn Thr He Thr He Phe Thr Asn He Gly Val^ Glu Arg 
85 90 95 

Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 
100 105 * ' HO 

Phe Ser Lys Leu Ser Glu Val Asp Arg Leu He Arg Ser He Gin Ala 
115 120 125 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys He Leu Asp Glu Leu Glu 
130 135 140 

Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 ~ ^ 175 

Ser Leu He Ala Phe He Thr Ala Phe Thr He He Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
195 200 205 

Gly Phe He Ala Thr Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu 
210 215 220 

Gin Phe Gly Leu Glu He Lys Pro Ser Gin He He Ala Ser Gly He 
225 230 235 240 

Val Val Leu Leu Ala Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly 
245 250 255 

He Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly He Val Ala Gly Val Gly Leu Gly He Gin Leu 
275 280 285 
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Ser Glu lie Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 295 300 

Pro Asn Tyr Ser Ser Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr 
305 310 315 320 

Ala Ala Ala Phe Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val He 
325 330 335 

He Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 345 350 

Val Val Tyr Leu Gly Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala 
355 360 365 

Val Gly Phe Thr Gly Gly Leu Leu Ala Arg Arg Phe Leu He Pro Pro 
370 375 380 

Leu He Val Ala He Ala Gly He Thr Pro Met Leu Pro Gly Leu Ala 
385 390 395 400 

He Tyr Arg Gly Met Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly 
405 410 415 

Phe Thr Asn He Ala Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala 
420 425 430 

Gly Val Val Leu Gly Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro 
435 440 445 

Arg Phe Asn Pro Tyr Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe 
450 455 460 

Gin Glu Glu Ala Glu Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys 
465 470 475 480 

Thr Asn Gin Arg Phe Gly Asn Lys Arg 
4 85 



<210> 559 

<211> 492 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (469) 
<223> RXN03095 

<400> 559 

aacgcctcaa ttagtgccag accttgccga ccgcagacca aacttcacca tttcaaacca 60 

tccctagcca caacaacggc agttgtgcaa tgatctgcgt atg aat gca gat aag 115 

Met Asn Ala Asp Lys 
1 5 

aaa atg tgc gga atg aac ccg gat age caa tac gtc gaa ctt gec gtc 163 
Lys Met Cys Gly Met Asn Pro Asp Ser Gin Tyr Val Glu Leu Ala Val 
10 15 20 
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gaa gtt ttc gga etc etc gcg gac gec act cga gtt cgc ate ate ttg 211 
Glu Val Phe Gly Leu Leu Ala Asp Ala Thr Arg Val Arg He He Leu 
25 30 35 

gca ctt cga aac agt ggt gaa ctt tec gta aac cac etc gcg gac ate 259 
Ala Leu Arg Asn Ser Gly Glu Leu Ser Val Asn His Leu Ala Asp He 
40 45 50 

gtc gat aaa tec ccc gca gca gtt tec caa cac etc gee egg ctg cgc 307 
Val Asp Lys Ser Pro Ala Ala Val Ser Gin His Leu Ala Arg Leu Arg 
55 60 65 

atg gee cga ate gtg tec acc cgt caa gaa ggt caa cga gtt ttc tac 355 
Met Ala Arg He Val Ser Thr Arg Gin Glu Gly Gin Arg Val Phe Tyr 
70 75 80 85 

aaa etc acc aat gaa cac gca tea cag eta gtc tec gac get att ttt 403 
Lys Leu Thr Asn Glu His Ala Ser Gin Leu Val Ser Asp Ala He Phe 
90 95 " 100 

cag gcg gaa cac acc att gcg gac ggc cag act ccc cca cac cac cac 451 
Gin Ala Glu His Thr He Ala Asp Gly Gin Thr Pro Pro His His His 
!05 HO H5 

cga gaa cga gaa caa tea tgaccaccca cagtcaccaa gaa 4 92 

Arg Glu Arg Glu Gin Ser 
120 



<210> 560 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 560 

Met Asn Ala Asp Lys Lys Met Cys Gly Met Asn Pro Asp Ser Gin Tyr 
1 5 10 15 

Val Glu Leu Ala Val Glu Val Phe Gly Leu Leu Ala Asp Ala Thr Arq 
20 25 30 

Val Arg He He Leu Ala Leu Arg Asn Ser Gly Glu Leu Ser Val Asn 
35 40 45 

His Leu Ala Asp He Val Asp Lys Ser Pro Ala Ala Val Ser Gin His 
50 55 60 

Leu Ala Arg Leu Arg Met Ala Arg He Val Ser Thr Arg Gin Glu Gly 
65 70 75 80 

Gin Arg Val Phe Tyr Lys Leu Thr Asn Glu His Ala Ser Gin Leu Val 
85 90 95 

Ser Asp Ala He Phe Gin Ala Glu His Thr He Ala Asp Gly Gin Thr 
100 ^ 105 HO 

Pro Pro His His His Arg Glu Arg Glu Gin Ser 
115 120 



<210> 561 
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<211> 591 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (568) 

<223> RXN03160 

<400> 561 

gagcatatgg tgcgcgcggc cgatatgctg atcaattcca accccgatcc gcacgcttaa 60 

cttctgccaa aaagtcgttt tgaccataag ctaagcgatt gtg aat cga att gca 115 

Val Asn Arg lie Ala 
1 5 

gaa ate gca cgc agt ttc ggc gtg ctg ggc ttc age get ttc ggc ggc 163 
Glu He Ala Arg Ser Phe Gly Val Leu Gly Phe Ser Ala Phe Gly Gly 
10 15 20 

ccc acc gcg cac etc gga tat ttc cgc acg gaa ttc gtg gag egg egg 211 
Pro Thr Ala His Leu Gly Tyr Phe Arg Thr Glu Phe Val Glu Arg Arg 
25 30 35 

cgc tgg ctg gat gat cgc caa tat tec gag ate gta gcg etc age caa 259 
Arg Trp Leu Asp Asp Arg Gin Tyr Ser Glu He Val Ala Leu Ser Gin 
40 45 50 

eta ctt ccc gga cct gga teg teg cag gtc ggt atg atg ctg ggc tac 307 
Leu Leu Pro Gly Pro Gly Ser Ser Gin Val Gly Met Met Leu Gly Tyr 
55 60 65 

cac cgc gee ggt ttt tec ggc atg gcg ate gee tgg etc atg ttt acc 355 
His Arg Ala Gly Phe Ser Gly Met Ala He Ala Trp Leu Met Phe Thr 
70 75 80 85 

tgg ccc tea ttg gcg etc atg gcg gcg ttc gee ctg ctt ttt gat gcg 403 
Trp Pro Ser Leu Ala Leu Met Ala Ala Phe Ala Leu Leu Phe Asp Ala 
90 95 100 

acc tec gee age tgg acg etc ggc ctg etc gee gca gcg gtc gee gtc 451 
Thr Ser Ala Ser Trp Thr Leu Gly Leu Leu Ala Ala Ala Val Ala Val 
105 110 115 

gtt ttc aaa cgc agt cac egg gca tgg cgc ggt tea atg get tec acg 4 99 
Val Phe Lys Arg Ser His Arg Ala Trp Arg Gly Ser Met Ala Ser Thr 
120 125 130 

ccg ggg cgc egg cca cca teg ggg gtc ggc etc ggg gca teg egg gtg 547 
Pro Gly Arg Arg Pro Pro Ser Gly Val Gly Leu Gly Ala Ser Arg Val 
135 140 145 

etc ggc cct ccc caa egg ggt taacacacct tggggttcaa tea 591 
Leu Gly Pro Pro Gin Arg Gly 
150 155 



<210> 562 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 562 

Val Asn Arg He Ala Glu He Ala Arg Ser Phe Gly Val Leu Gly Phe 
1 5 10 15 

Ser Ala Phe Gly Gly Pro Thr Ala His Leu Gly Tyr Phe Arg Thr Glu 
20 25 "* 30 

Phe Val Glu Arg Arg Arg Trp Leu Asp Asp Arg Gin Tyr Ser Glu He 
35 40 45 

Val Ala Leu Ser Gin Leu Leu Pro Gly Pro Gly Ser Ser Gin Val Gly 
50 55 60 

Met Met Leu Gly Tyr His Arg Ala Gly Phe Ser Gly Met Ala He Ala 
65 70 75 80 

Trp Leu Met Phe Thr Trp Pro Ser Leu Ala Leu Met Ala Ala Phe Ala 
85 90 95 

Leu Leu Phe Asp Ala Thr Ser Ala Ser Trp Thr Leu Gly Leu Leu Ala 
100 105 HO 

Ala Ala Val Ala Val Val Phe Lys Arg Ser His Arg Ala Trp Arg Gly 
115 120 125 

Ser Met Ala Ser Thr Pro Gly Arg Arg Pro Pro Ser Gly Val Gly Leu 
130 135 140 

Gly Ala Ser Arg Val Leu Gly Pro Pro Gin. Arg Gly 
145 150 155 



<210> 563 

<211> 645 

<212> DNA 

<213> Oorynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXN02955 

<400> 563 

atgcactggc tcccatcaaa gacgaattct tgacctcaga attccagcgt gaactctacg 60 

aagcagtgcg cgccgctgat acttcaggag gtgcggcatc atg atg aat ttt aag 115 

Met Met Asn Phe Lys 
1 5 

tec ate gtg tgc gtc act gee tgg cag gtg ttt age cgc cag gtg ctg 163 
Ser He Val Cys Val Thr Ala Trp Gin Val Phe Ser Arg Gin Val Leu 
10 15 20 

cac age cca tea acg tgg tct gaa gaa eta tec aag ctg ttg ttc gtg 211 
His Ser Pro Ser Thr Trp Ser Glu Glu Leu Ser Lys Leu Leu Phe Val 
25 30 35 

tgg eta tct ttc gca ggt agt gcg ttc etc ttt gga gag cgt gga cat 259 
Trp Leu Ser Phe Ala Gly Ser Ala Phe Leu Phe Gly Glu Arg Gly His 
40 45 50 
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att gcg gtt gat ttc ate gcg cgc aaa ctg cct gtt tct gcg cag egg 
lie Ala Val Asp Phe He Ala Arg Lys Leu Pro Val Ser Ala Gin Arg 
55 60 65 



307 



gtc ctg cag gtc att gtt cag ttg ttg att gtt gtt ttt gcg ate etc 355 
Val Leu Gin Val He Val Gin Leu Leu He Val Val Phe Ala He Leu 
70 75 80 85 



ggc atg ate tgg ggt ggc tac ttg get gca tea ate gcg tgg aat cag 
Gly Met He Trp Gly Gly Tyr Leu Ala Ala Ser He Ala Trp Asn Gin 
90 95 100 



ccg ate gcg ggt gtg ttc ate gcg ttg ttc gcg ate ate gat etc ate 
Pro He Ala Gly Val Phe He Ala Leu Phe Ala He He Asp Leu He 
120 125 130 

gaa gtg gee aca ggc aag gaa gag cct tac ccc ctt gtt gat gaa tea 
Glu Val Ala Thr Gly Lys Glu Glu Pro Tyr Pro Leu Val Asp Glu Ser 
135 140 145 

gaa gaa cct cga gat ttg gac gag eta gag gee caa age get ata gat. 
Glu Glu Pro Arg Asp Leu Asp Glu Leu Glu Ala Gin Ser Ala He Asp 
150 " 155 160 165 

tct gca agt tea gcg gaa ggt agg aac taatatgttg tcgccagcag 
Ser Ala Ser Ser Ala Glu Gly Arg Asn 
170 

ctg 



<210> 564 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 564 

Met Met Asn Phe Lys Ser He Val Cys Val Thr Ala Trp Gin Val Phe 
15 10 15 

Ser Arg Gin Val Leu His Ser Pro Ser Thr Trp Ser Glu Glu Leu Ser 
20 25 30 

Lys Leu Leu Phe Val Trp Leu Ser Phe Ala Gly Ser Ala Phe Leu Phe 
35 40 45 

Gly Glu Arg Gly His He Ala Val Asp Phe He Ala Arg Lys Leu Pro 
50 55 60 

Val Ser Ala Gin Arg Val Leu Gin Val He Val Gin Leu Leu He Val 
65 70 75 80 

Val Phe Ala He Leu Gly Met He Trp Gly Gly Tyr Leu Ala Ala Ser 
85 90 95 

He Ala Trp Asn Gin Gin Leu Thr Ala Leu Pro Leu Thr Leu Gly Trp 



403 



cag etc act gcg ctg cca ctt ace ttg gga tgg gtg tat gtt gtc ate 451 
Gin Leu Thr Ala Leu Pro Leu Thr Leu Gly Trp Val Tyr Val Val He 
105 HO 115 



499 



547 



595 



642 



645 
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100 105 HO 

Val Tyr Val Val lie Pro lie Ala Gly Val Phe He Ala Leu Phe Ala 
115 120 125 

He He Asp Leu He Glu Val Ala Thr Gly Lys Glu Glu Pro Tyr Pro 
130 135 140 

Leu Val Asp Glu Ser Glu Glu Pro Arg Asp Leu Asp Glu Leu Glu Ala 
145 150 155 160 

Gin Ser Ala lie Asp Ser Ala Ser Ser Ala Glu Gly Arg Asn 
165 170 

<210> 565 
<211> 754 
<212> DNA 

<213> Corynebacterium glutarnicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXN03109 

<400> 565 

actggcgctt cccgatggtc aatcattggc ctttggtgcc caaactggcg agttgttgct 60 

ccgcgcatcc cgcgaactgt atgtgcaggg cggcgagtag atg gtt gtg aag gag 115 

Met Val Val Lys Glu 

1 5 

gtt gac gtc gaa aag caa aaa get ggc egg gtg cct ggt get ata get 163 

Val Asp Val Glu Lys Gin Lys Ala Gly Arg Val Pro Gly Ala lie Ala 

10 15 20 

aag cgt egg acc gtg egg att gtg ctg ttt gtc gcg ctg ggc gcg ate 211 
Lys Arg Arg Thr Val Arg lie Val Leu Phe Val Ala Leu Gly Ala He 
25 30 35 

gtg att gcg gcg teg ctg tgg teg att ctg gtc ggc caa tac acc ate 259 
Val lie Ala Ala Ser Leu Trp Ser He Leu Val Gly Gin Tyr Thr lie 
40 45 50 

ccg att cgc gat eta cct gcg att tta gec tec ggt ccg acc ggt gcg 307 
Pro lie Arg Asp Leu Pro Ala lie Leu Ala Ser Gly Pro Thr Gly Ala 
55 60 65 

cag acg atg gcg gaa caa gtc gtg tgg caa ate cgc atg ccg cgc ate 355 
Gin Thr Met Ala Glu Gin Val Val Trp Gin lie Arg Met Pro Arg He 
70 75 80 85 

gtg ctg gga ctg etc gtg ggt gee get ttg ggc gtg gee ggc gcg ctg 403 
Val Leu Gly Leu Leu Val Gly Ala Ala Leu Gly Val Ala Gly Ala Leu 
90 95 100 

ttg cag gcg gtg ttt tec aac ccg ctg gcg gaa ccg teg ate ate ggc 451 
Leu Gin Ala Val Phe Ser Asn Pro Leu Ala Glu Pro Ser lie lie Gly 
105 no H5 

gtg acc tec ggc gcg ggc gtg ggt get get gcg gtg ate gtg ttt aac 4 99 



825 



WO 01/00805 



PCTYIB00/00926 



Val Thr Ser Gly Ala Gly Val Gly Ala Ala Ala Val He Val Phe Asn 
120 125 130 

ctg aca ttt ttg ggc aca tec acc gtc gca gtc ggc gcg ttt att acc 547 
Leu Thr Phe Leu Gly Thr Ser Thr Val Ala Val Gly Ala Phe He Thr 
135 140 145 

gcg gtg ate acc acg att ttg gta tat cag ctg gec aga age cgt gga 595 
Ala Val He Thr Thr He Leu Val Tyr Gin Leu Ala Arg Ser Arg Gly 
150 155 160 165 

cgt gtg caa gtg ate aac ctg ate ctg aca ggc ata gee att aat gca 643 
Arg Val Gin Val He Asn Leu He Leu Thr Gly He Ala He Asn Ala 
170 175 . 180 

gta tec ggc gcg ctg acc tea gtt ctt gat eta cat cgc gec gac gag 691 
Val Ser Gly Ala Leu Thr Ser Val Leu Asp Leu His Arg Ala Asp Glu 
185 190 195 

etc ccg cga aga aat att ttc tgc aga tgg gtt cct cac ggc teg cat 739 
Leu Pro Arg Arg Asn lie Phe Cys Arg Trp Val Pro His Gly Ser His 
200 205 210 

ggc gca cgt caa cgt 754 
Gly Ala Arg Gin Arg 
215 



<210> 566 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 566 

Met Val Val Lys Glu Val Asp Val Glu Lys Gin Lys Ala Gly Arg Val 
15 10 15 

Pro Gly Ala He Ala Lys Arg Arg Thr Val Arg He Val Leu Phe Val 
20 25 30 

Ala Leu Gly Ala He Val He Ala Ala Ser Leu Trp Ser He Leu Val 
35 40 45 

Gly Gin Tyr Thr He Pro He Arg Asp Leu Pro Ala He Leu Ala Ser 
50 55 60 

Gly Pro Thr Gly Ala Gin Thr Met Ala Glu Gin Val Val Trp Gin He 
65 70 75 80 

Arg Met Pro Arg He Val Leu Gly Leu Leu Val Gly Ala Ala Leu Gly 
85 90 95 

Val Ala Gly Ala Leu Leu Gin Ala Val Phe Ser Asn Pro Leu Ala Glu 
100 105 110 

Pro Ser He He Gly Val Thr Ser Gly Ala Gly Val Gly Ala Ala Ala 
115 120 125 

Val He Val Phe Asn Leu Thr Phe Leu Gly Thr Ser Thr Val Ala Val 
130 135 140 
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Gly Ala Phe He Thr Ala Val He Thr 
145 150 

Ala Arg Ser Arg Gly Arg Val Gin Val 
165 

He Ala He Asn Ala Val Ser Gly Ala 
180 " 185 

His Arg Ala Asp Glu Leu Pro Arg Arg 
195 200 

Pro His Gly Ser His Gly Ala Arg Gin 
210 * 215 
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Thr He Leu Val Tyr Gin Leu 
155 160 

He Asn Leu lie Leu Thr Gly 
170 175 

Leu Thr Ser Val Leu Asp Leu 
190 

Asn He Phe Cys Arg Trp Val 
205 

Arg 



<210> 567 
<211> 357 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (334) 

<223> RXN02979 

<400> 567 

ctaggtcaag gaacttcact cggctagtcc ttagactcaa atgtgttcag acaaacactg 60 

gcaccgtaag gcacgaaagt taccgaaagg actggttccc atg acc gcc cca aac 115 

Met Thr Ala Pro Asn 
1 5 

act etc aag caa aca act ctt cgc tct gat gag ttc tct tgc cca tec 163 
Thr Leu Lys Gin Thr Thr Leu Arg Ser Asp Glu Phe Ser Cys Pro Ser 
10 15 20 

tgt gtc tec aag att gaa aac aaa ttg aat gga ttg gat ggc gtc gac 211 
Cys Val Ser Lys He Glu Asn Lys Leu Asn Gly Leu Asp Gly Val Asp 
25 30 35 

aat gca gag gtg aag ttc tec tec gga aga ate ctt gtt gat cac gac 259 
Asn Ala Glu Val Lys Phe Ser Ser Gly Arg He Leu Val Asp His Asp 
40 45 50 

ccc age aag gtc tct ate aag gat eta gtc get gca gtc gca gag gtt 307 
Pro Ser Lys Val Ser He Lys Asp Leu Val Ala Ala Val Ala Glu Val 
55 60 65 

ggc tac acc gca aag cca tea gca ate taaaactctc agttagacca 354 
Gly Tyr Thr Ala Lys Pro Ser Ala He 
70 75 

tta 35? 



<210> 568 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 568 

Met Thr Ala Pro Asn Thr Leu Lys Gin Thr Thr Leu Arg Ser Asp Glu 
15 10 15 

Phe Ser Cys Pro Ser Cys Val Ser Lys lie Glu Asn Lys Leu Asn Gly 
20 " 25 30 

Leu Asp Gly Val Asp Asn Ala Glu Val Lys Phe Ser Ser Gly Arg lie 
35 40 45 

Leu Val Asp His Asp Pro Ser Lys Val Ser lie Lys Asp Leu Val Ala 
50 55 60 



Ala Val Ala Glu Val Gly Tyr Thr Ala Lys Pro Ser Ala He 
65 70 75 



<210> 569 
<211> 357 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (334) 
<223> RXN02987 

<400> 569 

gttgtttgat ccaggtcaag gaattaaccc ggaaaggacc gtatctttaa aggtgcaagc 60 

acaggaacat gacgataaaa gatgaaagga cctggttacg atg acc gcc ccc gcc 115 

Met Thr Ala Pro Ala 

1 5 

acg ctg aag aac acc acc ttg cgc tct gat gag ttc acc tgt ccg age 163 

Thr Leu Lys Asn Thr Thr Leu Arg Ser Asp Glu Phe Thr Cys Pro Ser 

10 15 20 

tgt gtc gcc aag ate gaa aac aag ctg aat ggt ttg gac ggc gtg gag 211 
Cys Val Ala Lys He Glu Asn Lys Leu Asn Gly Leu Asp Gly Val Glu 
25 30 35 

aat gcg gag gtg aag ttc tec tec gga cgc ate ctg ate acc cac gac 259 
Asn Ala Glu Val Lys Phe Ser Ser Gly Arg He Leu He Thr His Asp 
40 45 50 

cca cag aag gtc tec gta cgt gac ctg gtc acc gcg gta gcc gag gtc 307 
Pro Gin Lys Val Ser Val Arg Asp Leu Val Thr Ala Val Ala Glu Val 
55 60 65 

ggt tac acc gcc aag ccg teg gcg ate tgacgcactc ccgaccccac 354 
Gly Tyr Thr Ala Lys Pro Ser Ala He 
70 75 

aag 357 



<210> 570 

<211> 78 

<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 570 

Met Thr Ala Pro Ala 
1 5 

Phe Thr Cys Pro Ser 
20 



Leu Asp Gly Val Glu 
35 



Leu He Thr His Asp 
50 



Ala Val Ala Glu Val 
65 



Thr Leu Lys Asn Thr 
10 

Cys Val Ala Lys He 
25 

Asn Ala Glu Val Lys 
40 

Pro Gin Lys Val Ser 
55 



Gly Tyr Thr Ala Lys 
70 



Thr Leu Arg Ser Asp Glu 
15 

Glu Asn Lys Leu Asn Gly 
30 

Phe Ser Ser Gly Arg He 
45 

Val Arg Asp Leu Val Thr 
60 



Pro Ser Ala He 
75 



<210> 571 
<211> 1041 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1018) 
<223> RXN03084 

<400> 571 

ccacccccac gtctaagttt tcccctattt acacacacct gaccgaagct gtaaggtttg 60 

cctaatcttt ttcaatctaa agtcaggata ttcacagccc atg tea tct cgc aga 115 

Met Ser Ser Arg Arg 

1 5 

aaa etc tec tec gca ctg ate gtg ctt etc gca gca gca eta cct ctt 163 

Lys Leu Ser Ser Ala Leu lie Val Leu Leu Ala Ala Ala Leu Pro Leu 
10 15 20 

act get tgt tec tec age tea gaa gag gaa gca tec ace age tct gcg 211 
Thr Ala Cys Ser Ser Ser Ser Glu Glu Glu Ala Ser Thr Ser Ser Ala 
25 30 35 

act cgc gaa ttc aca gac get cac gga aca acc gaa gtt ccc gaa aat 259 
Thr Arg Glu Phe Thr Asp Ala His Gly Thr Thr Glu Val Pro Glu Asn 
40 45 50 

cct cag cgc gtc gtt gtc etc gag cca ctt gag eta gac acc gca ate 307 
Pro Gin Arg Val Val Val Leu Glu Pro Leu Glu Leu Asp Thr Ala lie 
55 60 65 

gee etc gga ate acc cca gtg ggt gca get gtc gee aac aac gtc act 355 
Ala Leu Gly lie Thr Pro Val Gly Ala Ala. Val Ala Asn Asn Val Thr 
70 75 80 85 

ggt att cct gca tat etc ggc gtc gat gga ate gag cct gtc ggc acc 403 
Gly lie Pro Ala Tyr Leu Gly Val Asp Gly lie Glu Pro Val Gly Thr 
90 95 100 

gtt tct gag cca aat ate gaa gcg ate get get etc gag ccc gac ctg 451 
Val Ser Glu Pro Asn lie Glu Ala lie Ala Ala Leu Glu Pro Asp Leu 
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105 HO 115 

ate ctg ggc acc gat tec cgc cac gee gaa ate tac gac cgc etc gaa 499 

He Leu Gly Thr Asp Ser Arg His Ala Glu He Tyr Asp Arg Leu Glu 
120 125 130 

tec ate gee cca acc gtg ttc atg aca acc cat gtt gat ccg tgg aaa 547 

Ser He Ala Pro Thr Val Phe Met Thr Thr His Val Asp Pro Trp Lys 

135 140 145 

gac aat gtc gtc ttc ate ggc gat gca ttg ggc aag aag cag gaa tec 595 

Asp Asn Val Val Phe He Gly Asp Ala Leu Gly Lys Lys Gin Glu Ser 
150 155 160 165 

gag gat etc ate caa ggc ttt aat gac aag tgc gaa gag ate aag tec 643 

Glu Asp Leu He Gin Gly Phe Asn Asp Lys Cys Glu Glu He Lys Ser 
170 175 180 

gag cat gat gtc gaa ggt aag acc gtc aac atg att cgt ccc cgc gac 691 

Glu His Asp Val Glu Gly Lys Thr Val Asn Met He Arg Pro Arg Asp 
185 190 195 

gag caa acc atg age eta tac ggc ccg acc tea ttt gee ggc age tct 739 

Glu Gin Thr Met Ser Leu Tyr Gly Pro Thr Ser Phe Ala Gly Ser Ser 
200 205 210 

ttg gag tgc gca gga etc acc att cct gat cag gaa tgg aag gat gac 787 

Leu Glu Cys Ala Gly Leu Thr He Pro Asp Gin Glu Trp Lys Asp Asp 

215 220 225 

etc cag gec gac ate get cct gag aac ttc atg etc gec acc gee gac 835 

Leu Gin Ala Asp He Ala Pro Glu Asn Phe Met Leu Ala Thr Ala Asp 
230 235 240 245 

tac gtc ttt gtc acc gca act gat gtc acc gat gaa aat gag etc ccc 883 

Tyr Val Phe Val Thr Ala Thr Asp Val Thr Asp Glu Asn Glu Leu Pro 
250 255 260 

gaa gta ate cga gaa aac cgc gaa cag ttc cca tea etc acc ctt gtc 931 

Glu Val He Arg Glu Asn Arg Glu Gin Phe Pro Ser Leu Thr Leu Val 
265 270 275 

gat acc age tac tgg gta tct ggc gtc ggt cca ctt ggc ggc age aaa 97 9 

Asp Thr Ser Tyr Trp Val Ser Gly Val Gly Pro Leu Gly Gly Ser Lys 
280 285 290 

gtc ttg gaa gac ate gat gec ttc etc gac gca cag caa taatgtccac 1028 

Val Leu Glu Asp He Asp Ala Phe Leu Asp Ala Gin Gin 

295 300 305 

agctctcccc gat 1041 



<210> 572 
<211> 306 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 572 

Met Ser Ser Arg Arg Lys Leu Ser Ser Ala Leu He Val Leu Leu Ala 
15 10 15 
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Ala Ala Leu Pro Leu Thr Ala Cys Ser Ser Ser Ser Glu Glu Glu Ala 
20 25 30 

Ser Thr Ser Ser Ala Thr Arg Glu Phe Thr Asp Ala His Gly Thr Thr 
35 40 45 

Glu Val Pro Glu Asn Pro Gin Arg Val Val Val Leu Glu Pro Leu Glu 
50 55 60 

Leu Asp Thr Ala He Ala Leu Gly He Thr Pro Val Gly Ala Ala Val 
65 70 75 " 80 

Ala Asn Asn Val Thr Gly He Pro Ala Tyr Leu Gly Val Asp Gly He 
85 90 95 

Glu Pro Val Gly Thr Val Ser Glu Pro Asn He Glu Ala He Ala Ala 
100 105 no 

Leu Glu Pro Asp Leu lie Leu Gly Thr Asp Ser Arg His Ala Glu He 
115 120 125 

Tyr Asp Arg Leu Glu Ser He Ala Pro Thr Val Phe Met Thr Thr His 
130 135 140 

Val Asp Pro Trp Lys Asp Asn Val Val Phe He Gly Asp Ala Leu Gly 
145 150 155 160 

Lys Lys Gin Glu Ser Glu Asp Leu He Gin Gly Phe Asn Asp Lys Cys 
165 170 175 

Glu Glu He Lys Ser Glu His Asp Val Glu Gly Lys Thr Val Asn Met 
180 185 * 190 

He Arg Pro Arg Asp Glu Gin Thr Met Ser Leu Tyr Gly Pro Thr Ser 
195 200 205 

Phe Ala Gly Ser Ser Leu Glu Cys Ala Gly Leu Thr lie Pro Asp Gin 
210 215 220 

Glu Trp Lys Asp Asp Leu Gin Ala Asp lie Ala Pro Glu Asn Phe Met 
225 230 235 240 

Leu Ala Thr Ala Asp Tyr Val Phe Val Thr Ala Thr Asp Val Thr Asp 
245 250 ' 255 

Glu Asn Glu Leu Pro Glu Val lie Arg Glu Asn Arg Glu Gin Phe Pro 
260 265 270 

Ser Leu Thr Leu Val Asp Thr Ser Tyr Trp Val Ser Gly Val Gly Pro 
275 280 285 

Leu Gly Gly Ser Lys Val Leu Glu Asp lie Asp Ala Phe Leu Asp Ala 
290 295 300 



Gin Gin 
305 



<210> 573 
<211> 440 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (417) 
<223> RXN03183 

<400> 573 

gaa gcc gaa gca acc gca ggc aaa ttc gaa gta cag ccc etc gta ggt 48 

Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 

aaa gac ggc gtc ggc gta tec acc ctt ggt ggc tac aac aac ggc ate 96 
Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 

aac gtc aac tec gaa aac aag gca acc gcc cgc gac ttc ate gaa ttc 14 4 
Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe lie Glu Phe 
35 ' 40 45 

ate ate aac gaa gag aac caa acc tgg ttc gcg gac aac tec ttc cca 192 
He He Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

cca gtt ctg gca tec ate tac gat gat gag tec ctt gtt gag cag tac 240 
Pro Val Leu Ala Ser He Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

cca tac ctg cca gca ctg aag gaa tec ctg gaa aac gca gca cca cgc 288 
Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

cca gtg tct cct ttc tac cca gcc ate tec aag gca ate cag gac aac 336 
Pro Val Ser Pro Phe Tyr Pro Ala He Ser Lys Ala He Gin Asp Asn 
100 105 110 

gcc tac gca gcg ctt aac ggc aac gtc gac gtt gac cag gca acc acc 384 
Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

gat atg aag gca gcg ate gaa aac get tec age tagttcggta atttagttca 437 
Asp Met Lys Ala Ala lie Glu Asn Ala Ser. Ser 
130 135 

ttc 440 



<210> 574 
<211> 139 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 574 

Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
1 5 * 10 15 

Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly He 
20 25 30 

Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe He Glu Phe 
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35 40 45 

He lie Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

Pro Val Leu Ala Ser He Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

Pro Val Ser Pro Phe Tyr Pro Ala He Ser Lys Ala He Gin Asp Asn 
100 105 HO 

Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

Asp Met Lys Ala Ala He Glu Asn Ala Ser Ser 
130 135 



<210> 575 

<211> 1077 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1054) 

<223> RXN01139 

<400> 575 

accaccgtgg caggcttttt cagtggcaag aagattaatt ctccacccct tcattttcaa 60 

taagctttca ataaggggag aagtgtgctt agctggggtc atg gaa age cac gat 115 

Met Glu Ser His Asp 
1 5 

ctt cag cag cgc agt tat gcg cac aat ccc gat ggc cac gac cac age 163 

Leu Gin Gin Arg Ser Tyr Ala His Asn Pro Asp Gly His Asp His Ser 
10 15 20 

cat gac gga etc gga cac tea cat get ccc age tec etc aag get ctt 211 
His Asp Gly Leu Gly His Ser His Ala Pro Ser Ser Leu Lys Ala Leu 
25 30 35 

ttt gcg gtc ate att ttc ace teg ate ate ttc eta gcg gaa eta ate 259 
Phe Ala Val He He Phe Thr Ser He He Phe Leu Ala Glu Leu lie 
40 45 50 

gee ggc ctt att tec gga tct ttg gca ctg ctg get gac gee atg cac 307 
Ala Gly Leu He Ser Gly Ser Leu Ala Leu Leu Ala Asp Ala Met His 
55 60 65 

atg ctg tec gac tec act ggc ttg ate att gcg get gtc gee atg etc 355 
Met Leu Ser Asp Ser Thr Gly Leu He He Ala Ala Val Ala Met Leu 
70 75 80 85 

att ggc cgt egg gca cgc act tct cgt gcg ace tac gga tac aag cgt 403 
lie Gly Arg Arg Ala Arg Thr Ser Arg Ala Thr Tyr Gly Tyr Lys Arg 
90 95 100 
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gcg gaa gtc ttg gca gcg atg gtt aac gcc acc gtt gtt aca gca ctg 451 
Ala Glu Val Leu Ala Ala Met Val Asn Ala Thr Val Val Thr Ala Leu 
105 HO H5 

tct gtg tgg ate gtc gtt gag gcc ate atg cgt ctg ggc aag gac ctg 4 99 
Ser Val Trp He Val Val Glu Ala He Met Arg Leu Gly Lys Asp Leu 
120 125 130 

gaa ate cag acc aac ctg atg etc ate gtc gcg gtc att ggt ttt gtc 
Glu He Gin Thr Asn Leu Met Leu He Val Ala Val He Gly Phe Val 
135 140 145 

acc aac gga att tec gcc ctg gtg ttg atg cgc cac caa gat ggc aat 
Thr Asn Gly He Ser Ala Leu Val Leu Met Arg His Gin Asp Gly Asn 
150 155 160 165 

ate aat atg cgt gga gca ttc ctt cac gtt etc agt gac atg ctg ggt 
He Asn Met Arg Gly Ala Phe Leu His Val Leu Ser Asp Met Leu Gly 
170 175 180 

tec gtt gcc gtc att att gcg ggc ctg gtg att cgc tac acg gga tgg 
Ser Val Ala Val He He Ala Gly Leu Val He Arg Tyr Thr Gly Trp 
185 190 195 

atg ccg gcc gat acc att get teg att gcg att get gcg att att att 
Met Pro Ala Asp Thr He Ala Ser He Ala He Ala Ala He He He 
200 205 210 

cct cgc gca ttc age etc ctg aag gaa get etc aat ate ttg ttg gag 
Pro Arg Ala Phe Ser Leu Leu Lys Glu Ala Leu Asn He Leu Leu Glu 
215 220 225 

cgt gtt cct aca ggt gcg gag cct gca gag gtc gac gca gcc ctt cgt 
Arg Val Pro Thr Gly Ala Glu Pro Ala Glu Val Asp Ala Ala Leu Arg 
230 235 240 245 

aaa gtc cca ggt gtc age gat gtg cat gat ctt cac att tgg age att 
Lys Val Pro Gly Val Ser Asp Val His Asp Leu His He Trp Ser He 
250 255 260 

gac ggc aag gaa ate ctg gcc acg gtg cat ttg gtg gtg gat teg tct 931 
Asp Gly Lys Glu He Leu Ala Thr Val His Leu Val Val Asp Ser Ser 
265 270 275 



aca aat cag ctg cat agt tgt ggc gtg ttg gat egg gca gaa gcg gaa 

Thr Asn Gin Leu His Ser Cys Gly Val Leu Asp Arg Ala Glu Ala Glu 

280 285 290 

eta tec aaa ctt ggg ate ttg cac tea aca att cag ctg gaa age gca 

Leu Ser Lys Leu Gly He Leu His Ser Thr He Gin Leu Glu Ser Ala 
295 300 305 

gat cac agt gat cat gaa agt gtg tgc tgatatagag tatgtcccat 

Asp His Ser Asp His Glu Ser Val Cys 
310 315 

ggg 



547 



595 



643 



691 



739 



787 



835 



883 



979 



1027 



1074 



1077 



<210> 576 
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<211> 318 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 576 

Met Glu Ser His Asp Leu Gin Gin Arg Ser Tyr Ala His Asn Pro Asp 
1 5 10 15 

Gly His Asp His Ser His Asp Gly Leu Gly His Ser His Ala Pro Ser 
20 25 30 

Ser Leu Lys Ala Leu Phe Ala Val He He Phe Thr Ser He He Phe 
35 40 45 

Leu Ala Glu Leu He Ala Gly Leu He Ser Gly Ser Leu Ala Leu Leu 
50 55 60 

Ala Asp Ala Met His Met Leu Ser Asp Ser Thr Gly Leu He He Ala 
6 5 70 75 * 80 

Ala Val Ala Met Leu He Gly Arg Arg Ala Arg Thr Ser Arg Ala Thr 
85 90 95 

Tyr Gly Tyr Lys Arg Ala Glu Val Leu Ala Ala Met Val Asn Ala Thr 
100 105 HO 

Val Val Thr Ala Leu Ser Val Trp He Val Val Glu Ala He Met Arg 
115 120 125 

Leu Gly Lys Asp Leu Glu He Gin Thr Asn Leu Met Leu He Val Ala 
130 135 140 

Val He Gly Phe Val Thr Asn Gly He Ser Ala Leu Val Leu Met Arg 
I 45 150 155 160 

His Gin Asp Gly Asn He Asn Met Arg Gly Ala Phe Leu His Val Leu 
165 170 175 

Ser Asp Met Leu Gly Ser Val Ala Val He He Ala Gly Leu Val He 
180 185 190 

Arg Tyr Thr Gly Trp Met Pro Ala Asp Thr He Ala Ser He Ala He 
195 200 205 

Ala Ala He He He Pro Arg Ala Phe Ser Leu Leu Lys Glu Ala Leu 
210 215 220 

Asn He Leu Leu Glu Arg Val Pro Thr Gly Ala Glu Pro Ala Glu Val 
225 230 235 240 

Asp Ala Ala Leu Arg Lys Val Pro Gly Val Ser Asp Val His Asp Leu 
245 250 255 

His He Trp Ser He Asp Gly Lys Glu He Leu Ala Thr Val His Leu 
260 265 * 270 

Val Val Asp Ser Ser Thr Asn Gin Leu His Ser Cys Gly Val Leu Asp 
275 280 285 

Arg Ala Glu Ala Glu Leu Ser Lys Leu Gly He Leu His Ser Thr He 
290 295 300 
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Gin Leu Glu Ser Ala Asp His Ser Asp His Glu Ser Val Cys 
305 310 315 



<210> 577 
<211> 2733 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2710) 
<223> RXN00378 



<400> 577 

accgtgagcc ttatactgtg aggacattaa aagtgacacc tctttttcta tcttttacaa 60 



cccaagaagg tttatcgtga gcacaccgga ttcttcctcg gtg gac aag gcc gta 

Val Asp Lys Ala Val 
1 5 



115 



aac act get ate tct gac gcc aaa aca gcg gcg etc aag gca ggt gtt 
Asn Thr Ala He Ser Asp Ala Lys Thr Ala Ala Leu Lys Ala Gly Val 
10 15 20 



163 



gga ttg aac cga gcc acc gcc tea gaa gaa gag gaa gat tta age tea 211 
Gly Leu Asn Arg Ala Thr Ala Ser Glu Glu Glu Glu Asp Leu Ser Ser 
25 30 35 

age att aag gtt tct ttg gcc ttt gag etc gag ggg tta age aat gca 259 
Ser He Lys Val Ser Leu Ala Phe Glu Leu Glu Gly Leu Ser Asn Ala 
40 45 50 

cca teg ttg atg gtg gtg gaa aaa gcc eta gag aag ate ccc ggt gta 307 
Pro Ser Leu Met Val Val Glu Lys Ala Leu Glu Lys He Pro Gly Val 
55 60 65 

tec gcg gat ctg att tac cct tea caa act gca tgg att aca gca act 355 
Ser Ala Asp Leu He Tyr Pro Ser Gin Thr Ala Trp He Thr Ala Thr 
70 75 80 85 

gat egg gta cat ccc gaa acc etc att gag gtg ttt gag cag ttc ggc 403 
Asp Arg Val His Pro Glu Thr Leu He Glu Val Phe Glu Gin Phe Gly 
90 95 100 



ate aaa gca cac ctt tct aat tea teg ctg ctg cgc agg cat caa cag 
He Lys Ala His Leu Ser Asn Ser Ser Leu Leu Arg Arg His Gin Gin 
105 HO 115 



451 



etc age gcg gaa gta aat agg gaa gca cgc ctt gat cgt tac cgc tec 
Leu Ser Ala Glu Val Asn Arg Glu Ala Arg Leu Asp Arg Tyr Arg Ser 
120 125 130 



499 



cga atg gat gcc aag cga ate teg cct cgt gtg cga agg cat aac cga 
Arg Met Asp Ala Lys Arg He Ser Pro Arg Val" Arg Arg His Asn Arg 
135 140 145 



547 



caa gaa atg gta cat gcg gta cgc get cgt gaa agt ggt tgg att aaa 
Gin Glu Met Val His Ala- Val Arg Ala Arg Glu Ser Gly Trp He Lys 
150 155 160 165 



595 
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cgc agg aat cac acc acc teg cag cat gaa gac cca atg teg ggc gat 643 
Arg Arg Asn His Thr Thr Ser Gin His Glu Asp Pro Met Ser Gly Asp 
170 175 180 

gtg ctg ttc acc gee cgc gca ctg att aca cct aag cgt ttg tgg gtg 691 
Val Leu Phe Thr Ala Arg Ala Leu lie Thr Pro Lys Arg Leu Trp Val 
185 190 195 

teg ttg ccg ttt gcg etc ate gta ttg gcg tta teg ttg aat cct teg 739 
Ser Leu Pro Phe Ala Leu He Val Leu Ala Leu Ser Leu Asn Pro Ser 
200 205 210 

tgg cag ttt gat tat tgg cag tgg ttg tec get gtg ttg get att cct 787 
Trp Gin Phe Asp Tyr Trp Gin Trp Leu Ser Ala Val Leu Ala He Pro 
215 220 225 

gtg gtg gtg tgg ggt gee tgg ccg ttt cac cgc get gca gca ggc ggt 835 
Val Val Val Trp Gly Ala Trp Pro Phe His Arg Ala Ala Ala Gly Gly 
230 235 240 245 

att cgt cga gga att tec get ctt gat gcg acc age tea ate get att 883 
He Arg Arg Gly He Ser Ala Leu Asp Ala Thr Ser Ser He Ala lie 
250 255 260 

get get gca tac gcg tgg tct ate gee atg ctg ttg ttt gaa acc cca 931 
Ala Ala Ala Tyr Ala Trp Ser He Ala' Met Leu Leu Phe Glu Thr Pro 
265 270 275 

gga ggt aaa tec tgg egg tea tat ccg tec tgg ttc get ttt gac cac 979 
Gly Gly Lys Ser Trp Arg Ser Tyr Pro Ser Trp Phe Ala Phe Asp His 
280 285 290 

ggc acg ttg acc caa aac gag att tat ttt gat gtg gee tgc gga ate 1027 
Gly Thr Leu Thr Gin Asn Glu He Tyr Phe Asp Val Ala Cys Gly He 
295 300 305 

acc gtg ttg ctt ctt gee gga egg ctg ctg aca agg cgt cga age caa 1075 
Thr Val Leu Leu Leu Ala Gly Arg Leu Leu Thr Arg Arg Arg Ser Gin 
310 315 320 325 

tec agt ttg tta gcg gaa ctt ggt cgc etc caa ate gat cca cag cgc 1123 
Ser Ser Leu Leu Ala Glu Leu Gly Arg Leu Gin He Asp Pro Gin Arg 
330 335 34 0 

att gtc act gtg gtg cgt aaa cac cga ttg aag cgc gta gtc cag gaa 1171 
He Val Thr Val Val Arg Lys His Arg Leu Lys Arg Val Val Gin Glu 
345 350 355 

ctg aac att cca gtg cag gaa gtc cgt gtc aat gac gat gtg aaa gtt 1219 
Leu Asn He Pro Val Gin Glu Val Arg Val Asn Asp Asp Val Lys Val 
360 365 370 

cca cct aat acc acg ate cct gtg gat ggc act gtc ate ggt ggc ggt 1267 
Pro Pro Asn Thr Thr lie Pro Val Asp Gly Thr Val lie Gly Gly Gly 
375 380 385 

teg egg ate gca get age ate ate atg gga caa gac cag cgt gat gta 1315 
Ser Arg lie Ala Ala Ser He lie Met Gly Gin Asp Gin Arg Asp Val 
390 395 400 405 
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aaa gta aat gac aaa gtt ttc gcc ggc age etc aac etc gaa tec gaa 1363 

Lys Val Asn Asp Lys Val Phe Ala Gly Ser Leu Asn Leu Glu Ser Glu 
410 415 420 

ate aag gtt cgt gtt att cgc act ggt cac cgc ace cgc ate gcc gcg 1411 

He Lys Val Arg Val He Arg Thr Gly His Arg Thr Arg He Ala Ala 

425 430 435 

gta cat agg tgg gtt aaa gaa gcg acg ttg aag gaa aac cgc cac aat 1459 

Val His Arg Trp Val Lys Glu Ala Thr Leu Lys Glu Asn Arg His Asn 

440 445 450 

agg gca gcg ate cgt teg gcc ggt aac ctt gtg ccc ate acg ttc ace 1507 

Arg Ala Ala He Arg Ser Ala Gly Asn Leu Val Pro He Thr Phe Thr 

455 -460 465 

ctt get gtg gtg gac ttc tgt ctg tgg gca ctg ate tct gga aac ate 1555 

Leu Ala Val Val Asp Phe Cys Leu Trp Ala Leu He Ser Gly Asn He 

470 " 475 480 485 

aac get gca ttt ace act ace ttg get gtc ctt gcg tgc gtg get ccg 1603 

Asn Ala Ala Phe Thr Thr Thr Leu Ala Val Leu Ala Cys Val Ala Pro 
490 495 500 

gtg gcc tta gcg ttg tct get cca ctt gcc acg agg aat tec ate gaa 1651 

Val Ala Leu Ala Leu Ser Ala Pro Leu Ala Thr Arg Asn Ser He Glu 

505 510 515 

get gca gca cga cac ggt att ttg gtc cgc tct ggt gaa att ttc cga 1699 

Ala Ala Ala Arg His Gly He Leu Val Arg Ser Gly Glu He Phe Arg 

520 * 525 ' 530 

gtt etc gat gat gtg gat act gcc gta ttt aat cgt gtg ggc aca eta 1747 

Val Leu Asp Asp Val Asp Thr Ala Val Phe Asn Arg Val Gly Thr Leu 

535 " 540 545 

ace gat ggc gaa atg aca gtg gaa ace gtc aca gca gac aaa ggc gag 1795 

Thr Asp Gly Glu Met Thr Val Glu Thr Val Thr Ala Asp Lys Gly Glu 

550 555 560 565 

gac cca gaa eta gtg ctg cgt gtc gcc ggg gcg ttg gcc atg gaa tec 1843 

Asp Pro Glu Leu Val Leu Arg Val Ala Gly Ala Leu Ala Met Glu Ser 
570 " 575 580 

cac cac gcg att tec aaa gca ctg gtg aaa gca tec cgt gaa get cgt 1891 

His His Ala He Ser Lys Ala Leu Val Lys Ala Ser Arg Glu Ala Arg 

585 " 590 595 

gat ace ggc gcc ggt ggt gaa gat gtc cca cac tgg att gaa gta ggc 1939 

Asp Thr Gly Ala Gly Gly Glu Asp Val Pro His Trp He Glu Val Gly 

600 605 610 

aac gtg gaa ate acc gaa gcc ggc tea ttc caa gca acc ate gag ctg 1987 

Asn Val Glu He Thr Glu Ala Gly Ser Phe Gin Ala Thr He Glu Leu 

615 620 625 

cca ctg ate aaa cca tct ggc gaa aaa ate atg cgc acc aca gaa gca 2035 

Pro Leu He Lys Pro Ser Gly Glu Lys He Met Arg Thr Thr Glu Ala 

630 * 635 640 645 

etc ctg tgg cga cca cga tec atg aca gaa gtc cgt gag cac tta age 2083 
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Leu Leu Trp Arg Pro Arg Ser Met Thr Glu Val Arg Glu His Leu Ser 
650 655 " 660 

ccc cga eta gtg gca gca gca acc tea ggt ggc gca cca ctg ate gtg 2131 

Pro Arg Leu Val Ala Ala Ala Thr Ser Gly Gly Ala Pro -Leu lie Val 
665 670 675 

cga tgg aaa ggc aaa gac cgc gga gtt ate act eta agt gac cac gtg 2179 

Arg Trp Lys Gly Lys Asp Arg Gly Val He Thr Leu Ser Asp His Val 

680 685 690 

aga tea gat tec tec gat gcg att att gcg att gaa gaa caa ggc ate 2227 

Arg Ser Asp Ser Ser Asp Ala lie He Ala He Glu Glu Gin Gly He 
695 700 705 



gag acc atg atg ctt tea cgt gat act tac ccg gtg gca cgt cga tac 2275 
Glu Thr Met Met Leu Ser Arg Asp Thr Tyr Pro Val Ala Arg Arg Tyr 
710 715 720 725 

gca gac age tta ggc ate acc cac gtc ttg gee ggc ate gcg ccg ggc 2323 
Ala Asp Ser Leu Gly He Thr His Val Leu Ala Gly He Ala Pro Gly 
730 735 * 740 

aag aaa gee cag gtc gtc cgt gca gtc cac acc cgc gga tec act gtc 2371 
Lys Lys Ala Gin Val Val Arg Ala Val His Thr Arg Gly Ser Thr Val 
745 750 755 

gcg atg ate ggc gat gaa tea gta atg gac tgt ttg aaa gtc get gac 2419 
Ala Met He Gly Asp Glu Ser Val Met Asp Cys Leu Lys Val Ala Asp 
760 765 770 

gtg ggt gta ctg atg ggc gtc gat cgt ccc tea gat ctg cgt gat gat 2467 
Val Gly Val Leu Met Gly Val Asp Arg Pro Ser Asp Leu Arg Asp Asp 
775 780 785 

tec gat gac ccg gca get gac gtt gtg gtc atg cgc gaa gag gtc atg 2515 
Ser Asp Asp Pro Ala Ala Asp Val Val Val Met Arg Glu Glu Val Met 
790 795 800 805 

age gtg ccg acg ctg ttt aaa ctg get cga cgc tac gee aag ttg gtc 2563 
Ser Val Pro Thr Leu Phe Lys Leu Ala Arg Arg Tyr Ala Lys Leu Val 
810 815 820 

aat ggc aat att get ctg gee tgg ate tat aac ggt gtt gee atg gtg 2611 
Asn Gly Asn He Ala Leu Ala Trp He Tyr Asn Gly Val Ala Met Val 
825 830 * 835 

ctt gca gtg tct ggc ttg ctg cat cca atg get gcg acc gtg get atg 2659 
Leu Ala Val Ser Gly Leu Leu His Pro Met Ala Ala Thr Val Ala Met 
840 845 850 

ctg gcg tct teg ctg ctt att gaa tgg cgc teg ggc agg gcg cgc aag 2707 
Leu Ala Ser Ser Leu Leu He Glu Trp Arg Ser Gly Arg Ala Arg Lys 
855 860 865 

tac taaccagcaa ttcccaagcc caa 2733 

Tyr 

870 
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<211> 870 
^212> PRT 

<213> Corynebacterium glutamicum 
<400> 578 

Val Asp Lys Ala Val Asn Thr Ala He Ser Asp Ala Lys Thr Ala Ala 
15 10 15 

Leu Lys Ala Gly Val Gly Leu Asn Arg Ala Thr Ala Ser Glu Glu Glu 
20 25 30 



Glu Asp Leu Ser Ser Ser He Lys 
35 40 

Gly Leu Ser Asn Ala Pro Ser Leu 
50 55 ' " 

Lys He Pro Gly Val Ser Ala Asp 
65 70 

Trp He Thr Ala Thr Asp Arg Val 

85- [ 

.Phe Glu Gin Phe Gly' He Lys Ala 
100 

Arg Arg His Gin Gin Leu Ser Ala 

115 120 



Val Ser Leu Ala Phe Glu Leu Glu 
45 

Met Val Val Glu Lys Ala Leu Glu 
60 

Leu He Tyr Pro Ser Gin Thr Ala 
75 80 

His Pro Glu Thr Leu He Glu Val 
90 95 

His Leu Ser Asn Ser Ser Leu Leu 
105 110 

Glu Val 'Asn Arg Glu Ala Ar.g Leu 
125 



Asp Arg 
130 

Arg Arg 
145 



Tyr Arg Ser Arg 



His Asn Arg Gin 
150 



Met Asp Ala 
135 

Glu Met Val 



Ser Gly Trp He Lys "Arg Arg Asn His 
165 



Pro Met Ser Gly Asp Val 
180 

Lys Arg Leu Trp Val Ser 
195 



Ser Leu 
210 

Val Leu 
225 



Asn Pro Ser Trp 



Ala He Pro Val 
230 



Ala Ala Ala Gly Gly He 
245 

Ser Ser He Ala lie Ala 
260 

Leu Phe Glu Thr Pro Gly 
275 



Phe Ala 
290 



Phe Asp His Gly 



Leu Phe Thr 
185 

Leu Pro Phe 
200 

Gin Phe Asp 
215 

Val Val Trp 
Arg Arg Gly 



Ala Ala Tyr 
265 

Gly Lys Ser 
280 

Thr Leu Thr 
295 



Lys Arg He Ser 
140 

His Ala Val Arg 
• 155 

Thr Thr* Ser Gin 
170 

Ala Arg Ala Leu 



Ala Leu He Val 
205 

Tyr Trp Gin Trp 
220 

Gly Ala Trp Pro 
235 

He Ser Ala Leu 
250 

Ala Trp Ser He 



Trp Arg Ser Tyr 
285 

Gin Asn Glu He 
300 



Pro Arg Val 



Ala Arg Glu 
160 

His Glu Asp 
175 

He Thr Pro 
190 

Leu Ala Leu 



Leu Ser Ala 

Phe His Arg 
240 

Asp Ala Thr 
255 

Ala Met Leu 
270 

Pro Ser Trp 
Tyr Phe Asp 
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Val Ala Cys Gly lie Thr Val Leu Leu Leu Ala Gly Arg Leu Leu Thr 
305 310 315 ' ~ 320 

Arg Arg Arg Ser Gin Ser Ser Leu Leu Ala Glu Leu Gly Arg Leu Gin 
325 330 " 335 

He Asp Pro Gin Arg He Val Thr Val Val Arg Lys His Arg Leu Lys 
340 345 350 

Arg Val Val Gin Glu Leu Asn He Pro Val Gin Glu Val Arg Val Asn 
355 360 365 

Asp Asp Val Lys Val Pro Pro Asn Thr Thr He Pro Val Asp Gly Thr 
370 375 380 

Val He Gly Gly Gly Ser Arg lie Ala Ala Ser He He Met Gly Gin 
385 390 395 400 

Asp Gin Arg Asp Val Lys Val Asn Asp Lys Val Phe Ala Gly Ser Leu 
4 05 410 " 415 

Asn Leu Glu Ser Glu He Lys Val Arg Val He Arg Thr Gly His Arg 
420 425 430 

Thr Arg lie Ala Ala Val His Arg Trp Val Lys Glu Ala Thr Leu Lys 
4 35 440 445 

Glu Asn Arg His Asn Arg Ala Ala He Arg Ser Ala Gly Asn Leu Val 
450 455 460 

Pro lie Thr Phe Thr Leu Ala Val Val Asp Phe Cys Leu Trp Ala Leu 
465 470 475 480 

He Ser Gly Asn He Asn Ala Ala Phe Thr Thr Thr Leu Ala Val Leu 
485 490 495 

Ala Cys Val Ala Pro Val Ala Leu Ala Leu Ser Ala Pro Leu Ala Thr 
500 505 510 

Arg Asn Ser lie Glu Ala Ala Ala Arg His Gly He Leu Val Arg Ser 
515 520 525 

Gly Glu lie Phe Arg Val Leu Asp Asp Val Asp Thr Ala Val Phe Asn 
530 535 540 

Arg Val Gly Thr Leu Thr Asp Gly Glu Met Thr Val Glu Thr Val Thr 
545 550 555 560 

Ala Asp Lys Gly Glu Asp Pro Glu Leu Val Leu Arg Val Ala Gly Ala 
565 ' 570 575 

Leu Ala Met Glu Ser His His Ala lie Ser Lys Ala Leu Val Lys Ala 
580 585 590 

♦• 

Ser Arg Glu Ala Arg Asp Thr Gly Ala Gly Gly Glu Asp Val Pro His 
595 600 ^ 605 



Trp He Glu Val Gly Asn Val Glu lie Thr Glu Ala Gly Ser Phe Gin 
610 615 620 
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Ala Thr He Glu Leu Pro Leu He Lys Pro Ser Gly Glu Lys He Met 
625 630 635 640 

Arg Thr Thr Glu Ala Leu Leu Trp Arg Pro Arg Ser Met Thr Glu Val 
645 650 655 

Arg Glu His Leu Ser Pro Arg Leu Val Ala Ala Ala Thr Ser Gly Gly 
660 665 670 

Ala Pro Leu He Val Arg Trp Lys Gly Lys Asp Arg Gly Val He Thr 
675 680 685 

Leu Ser Asp His Val Arg Ser Asp Ser Ser Asp Ala He He Ala He 
690 695 700 

Glu Glu Gin Gly He Glu Thr Met Met Leu Ser Arg Asp Thr Tyr Pro 
705 710 715 720 

Val Ala Arg Arg Tyr Ala Asp Ser Leu Gly He Thr His Val Leu Ala 
725 730 735 

Gly He Ala Pro Gly Lys Lys Ala Gin Val Val Arg Ala Val His Thr 
740 745 750 

Arg Gly Ser Thr Val Ala Met He Gly Asp Glu Ser Val Met Asp Cys 
755 760 765 

Leu Lys Val Ala Asp Val Gly Val Leu Met Gly Val Asp Arg Pro Ser 
770 775 780 

Asp Leu Arg Asp Asp Ser Asp Asp Pro Ala Ala Asp Val Val Val Met 
785 790 795 800 

Arg Glu Glu Val Met Ser Val Pro Thr Leu Phe Lys Leu Ala Arg Arg 
805 810 815 

Tyr Ala Lys Leu Val Asn Gly Asn He Ala Leu Ala Trp He Tyr Asn 
820 825 830 

Gly Val Ala Met Val Leu Ala Val Ser Gly Leu Leu His Pro Met Ala 
835 840 845 

Ala Thr Val Ala Met Leu Ala Ser Ser Leu Leu He Glu Trp Arg Ser 
850 855 860 



Gly Arg Ala Arg Lys Tyr 
865 870 



<210> 579 
<211> 1925 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1902) 
<223> RXN01338 

<400> 579 

aaa act tat acc cca aat ccc tgg atg tta ttc ate cgc tea ttt gat 48 
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Lys Thr Tyr Thr Pro Asn Pro Trp Met Leu Phe lie Arg Ser Phe Asp 
1 5 10 15 

ggc ate ate act gtc gca gee ctt gtt gee ate gca ata cat etc att 96 
Gly He He Thr Val Ala Ala Leu Val Ala He Ala He His Leu He 
20 25 30 

tta tgg ctg get eta gat eta gat ggc ctt get aaa aac tgg cct tta 144 
Leu Trp Leu Ala Leu Asp Leu Asp Gly Leu Ala Lys Asn Trp Pro Leu 
35 40 45 

ata gee ate gtt ate gta ggt ggc att ccg ttg atg tgg gat gtg ctg 192 
He Ala He Val He Val Gly Gly He Pro Leu Met Trp Asp Val Leu 
50 55 60 

aaa tea gee att aaa act cgc ggt ggc gcg gat act tta gca gca gtc 240 
Lys Ser Ala He Lys Thr Arg Gly Gly Ala Asp Thr Leu Ala Ala Val 
65 70 75 80 

tec ate att act tct gtg ttg tta ggg gag tgg ttg gtt gee gcg ate 288 
Ser He He Thr Ser Val Leu Leu Gly Glu Trp Leu Val Ala Ala He 
85 90 95 

ate gtg etc atg etc tct ggt ggt gaa gcg eta gaa gag gca gca tea 336 
He Val Leu Met Leu Ser Gly Gly Glu Ala Leu Glu Glu Ala Ala Ser 
100 105 110 

egg cga gee agt ggc ace ttg gac gca ctt gee egg cgc gca cca agt 384 
Arg Arg Ala Ser Gly Thr Leu Asp Ala Leu Ala Arg Arg Ala Pro Ser 
115 120 125 

aca get cac cgc ctg ttg ggt gca ace att ctt gat gga ace gaa gag 432 
Thr Ala His Arg Leu Leu Gly Ala Thr He Leu Asp Gly Thr Glu Glu 
130 135 140 

ate gee gtg gaa gag ate acg gtt ggt gat tta gtg gcg gtg etc ccg 480 
He Ala Val Glu Glu He Thr Val Gly Asp Leu Val Ala Val Leu Pro 
145 150 " 155 160 

cat gaa ctt tgt ccc gtg gat ggt gaa ate gtg gca ggc cac ggc acc 528 
His Glu Leu Cys Pro Val Asp Gly Glu He Val Ala Gly His Gly Thr 
165 170 175 

atg gat gag tct tat etc acg ggt gag ccc tat gtg gtg agt aaa tct 576 
Met Asp Glu Ser Tyr Leu Thr Gly Glu Pro Tyr Val Val Ser Lys Ser 
180 185 190 

aaa ggt teg caa gca atg teg ggt gca gtc aat ggt gat act ccg ctg 624 
Lys Gly Ser Gin Ala Met Ser Gly Ala Val Asn Gly Asp Thr Pro Leu 
195 200 ^ 205 

acg att gtt gee aca aag ctt gee cat gat tec aga tac gee caa att 672 
Thr lie Val Ala Thr Lys Leu Ala His Asp Ser Arg Tyr Ala Gin He 
210 215 220 

gtt ggt gta etc cat gaa gca gaa aac aac cgc cca gaa atg cgc agg 720 
Val Gly Val Leu His Glu Ala Glu Asn Asn Arg Pre Glu Met Arg Arg 
225 230 235 240 

atg get gac cgt ctt ggc gcg tgg .at acg gtg att gca ctt gee etc 768 
Met Ala Asp Arg Leu Gly Ala Trp Tyr Thr Val He Ala Leu Ala Leu 
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245 250 255 

ggt ggt ctt ggc tgg att gtc tec ggc gac cca gtg agg ttc ttg get 816 

Gly Gly Leu Gly Trp lie Val Ser Gly Asp Pro Val Arg Phe Leu Ala 

260 265 270 

gtt gtc gtt gtc gec acc cca tgt cca ttg etc att gca gtg cca gtg 864 

Val Val Val Val Ala Thr Pro Cys Pro Leu Leu He Ala Val Pro Val 

275 280 285 

gcg ate ate ggt gcg att tct ctt gcg get cgt egg ggc ate ate gtg 912 

Ala He He Gly Ala lie Ser Leu Ala Ala Arg Arg Gly He He Val 
290 295 300 

aag aac cct gga atg ctg gaa aac get tea gga gta aag aca gtg atg 960 

Lys Asn Pro Gly Met Leu Glu Asn Ala Ser Gly Val Lys Thr Val Met 
305 ~ 310 315 320 

ttc gat aag act gga acg etc acc tat ggc agg cca gtg att act gat 1008 

Phe Asp Lys Thr Gly Thr Leu Thr Tyr Gly Arg Pro Val He Thr Asp 
325 330 335 

ate cac act get ccc gga gtt gag gaa gat aca gtc eta get ttg get 1056 

He His Thr Ala Pro Gly Val Glu Glu Asp Thr Val Leu Ala Leu Ala 

340 345 350 

get tea gta gag cgc tac tec aga cac ccg ttg get gac gcg att cgt 1104 

Ala Ser Val Glu Arg Tyr Ser Arg His Pro Leu Ala Asp Ala He Arg 

355 360 365 

■gag ggc gca aaa gee agg gaa ctt cat ctg cct gat gta gtg gaa gta 1152 

Glu Gly Ala Lys Ala Arg Glu Leu His Leu Pro Asp Val Val Glu Val 
370 " 375 380 

teg gaa cgt cca gga cag gga eta acc ggc acg gtg ggc gag cac ctg 1200 

Ser Glu Arg Pro Gly Gin Gly Leu Thr Gly Thr Val Gly Glu His Leu 
385 ' 390 * 395 400 

gtt cga ata acc aat agg cgc age aca eta gaa att gat cca gac age 1248 

Val Arg He Thr Asn Arg Arg Ser Thr Leu Glu He Asp Pro Asp Ser 
4 05 410 '415 

aag aac tac att ccg gtg aca agt tec ggc atg gaa tct gtg gtg ctt 1296 

Lys Asn Tyr He Pro Val Thr Ser Ser Gly Met Glu Ser Val Val Leu 

420 425 430 

gtt gat gat aaa tat gca gca etc att cgc etc egg gat gaa cct cgt 1344 

Val Asp Asp Lys Tyr Ala Ala Leu lie Arg Leu Arg Asp Glu Pro Arg 

435 440 445 

gca tct gee agt gag ttc ate gcg cac ttg ccc aag aag cac aaa gtg 1392 

Ala Ser Ala Ser Glu Phe He Ala His Leu Pro Lys Lys His Lys Val 
450 455 460 

gac aag etc atg att ate tct ggt gat cgc gca tct gag gtt cgt tac 1440 

Asp Lys Leu Met He lie Ser Gly Asp Arg Ala Ser Glu Val Arg Tyr 
465 470 475 480 

ctt gcg gac aag gtt ggc att gat gag gta cac gca gag gee tea ccg 1488 

Leu Ala Asp Lys Val Gly lie Asp Glu Val His Ala Glu Ala Ser Pro 
485 490 495 
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gaa gac aag ctg aac att gtt aat egg cat aat gag cac ggc gec acc 1536 
Glu Asp Lys Leu Asn He Val Asn Arg His Asn Glu His Gly Ala Thr 
500 505 510 

atg ttc tta ggt gat gga ate aac gat gcg cca gee atg gee gtt gee 1584 
Met Phe Leu Gly Asp Gly He Asn Asp Ala Pro Ala Met Ala Val Ala 
515 520 525 

acc gtt ggt gtc gcg atg gga gca gac tec gat gtc acg tec gaa gca 1632 
Thr Val Gly Val Ala Met Gly Ala Asp Ser Asp Val Thr Ser Glu Ala 
530 535 540 

gca gat get gtg att ttg gat tct tec ctg gaa cgt etc gac gat ctg 1680 
Ala Asp Ala Val He Leu Asp Ser Ser Leu Glu Arg Leu Asp Asp Leu 
545 550 555 * 560 

etc cac ate agt gca egg atg cgt cga ata gcg ttg caa tct gcg ggc 1728 
Leu His He Ser Ala Arg Met Arg Arg lie Ala Leu Gin Ser Ala Gly 
565 570 575 

ggt ggc atg gcg ttg agt gtc ata gga atg ate etc gcg gta ttt gga 1776 
Gly Gly Met Ala Leu Ser Val He Gly Met He Leu Ala Val Phe Gly 
580 585 590 

ttc ttg acg cca ctg ' atg ggt gcg ate ttc caa gag gtc att gac gtg 1824 
Phe Leu Thr Pro Leu Met Gly Ala He Phe Gin Glu Val He Asp Val 
595 600 605 

ctg get ate etc aat tec get egg gtc gca ctg cca cgc gga gcg att 1872 
Leu Ala He Leu Asn Ser Ala Arg Val Ala Leu Pro Arg Gly Ala lie 
610 615 620 

agt gat ttt gat acg caa gaa aaa gtt tct tagcagggta acctaaatgt 1922 
Ser Asp Phe Asp Thr Gin Glu Lys Val Ser 
625 630 

cgt 1925 



<210> 580 
<211> 634 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 580 

Lys Thr Tyr Thr Pro Asn Pro Trp Met Leu Phe lie Arg Ser Phe Asp 
1 5 10 15 

Gly He lie Thr Val Ala Ala Leu Val Ala He Ala He His Leu He 
20 25 30 

Leu Trp Leu Ala Leu Asp Leu Asp Gly Leu Ala Lys Asn Trp Pro Leu 
35 40 45 

*. 

lie Ala lie Val He Val Gly Gly He Pro Leu Met Trp Asp Val Leu 
50 55 60 

Lys Ser Ala lie Lys Thr Arg Gly Gly Ala Asp Thr Leu Ala Ala Val 
65 70 75 80 
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Ser He He Thr Ser Val Leu Leu Gly Glu Trp Leu Val Ala Ala He 
85 90 95 

He Val Leu Met Leu Ser Gly Gly Glu Ala Leu Glu Glu Ala Ala Ser 
100 105 110 

Arg Arg Ala Ser Gly Thr Leu Asp Ala Leu Ala Arg Arg Ala Pro Ser 
115 120 125 

Thr Ala His Arg Leu Leu Gly Ala Thr lie Leu Asp Gly Thr Glu Glu 
130 135 140 

He Ala Val Glu Glu lie Thr Val Gly Asp Leu Val Ala Val Leu Pro 
145 150 155 160 

His Glu Leu Cys Pro Val Asp Gly Glu lie Val Ala Gly His Gly Thr 
165 170 175 

Met Asp Glu Ser Tyr Leu Thr Gly Glu Pro Tyr Val Val Ser Lys Ser 
180 185 190 

Lys Gly Ser Gin Ala Met Ser Gly Ala Val Asn Gly Asp Thr Pro Leu 
195 200 205 

Thr lie Val Ala Thr Lys Leu Ala His Asp Ser Arg Tyr Ala Gin lie 
210 215 220 

Val Gly Val Leu His Glu Ala Glu Asn Asn Arg Pro Glu Met Arg Arg 
225 230 235 240 

Met Ala Asp Arg Leu Gly Ala Trp Tyr Thr Val lie Ala Leu Ala Leu 
245 250 255 

Gly Gly Leu Gly Trp lie Val Ser Gly Asp Pro Val Arg Phe Leu Ala 
260 * 265 270 

Val Val Val Val Ala Thr Pro Cys Pro Leu Leu He Ala Val Pro Val 
275 280 285 

Ala lie lie Gly Ala lie Ser Leu Ala Ala Arg Arg Gly He lie Val 
290 295 300 

Lys Asn Pro Gly Met Leu Glu Asn Ala Ser Gly Val Lys Thr Val Met 
305 310 315 320 

Phe Asp Lys Thr Gly Thr Leu Thr Tyr Gly Arg Pro Val lie Thr Asp 
325 330 335 

lie His Thr Ala Pro Gly Val Glu Glu Asp Thr Val Leu Ala Leu Ala 
340 345 350 

Ala Ser Val Glu Arg Tyr Ser Arg His Pro Leu Ala Asp Ala He Arg 
355 " 360 365 

Glu Gly Ala Lys Ala Arg Glu Leu His Leu Pro Asp Val Val Glu Val 
370 375 380 

Ser Glu Arg Pro Gly Gin Gly Leu Thr Gly Thr Val Gly Glu His Leu 
385 390 395 400 



Val Arg lie Thr Asn Arg Arg Ser Thr Leu Glu He Asp Pro Asp Ser 
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405 



410 



415 



Lys Asn Tyr He Pro Val Thr Ser Ser Gly Met Glu Ser Val Val Leu 
420 425 430 

Val Asp Asp Lys Tyr Ala Ala Leu He Arg Leu Arg Asp Glu Pro Arg 
435 440 445 

Ala Ser Ala Ser Glu Phe He Ala His Leu Pro Lys Lys His Lys Val 
450 455 460 

Asp Lys Leu Met He He Ser Gly Asp Arg Ala Ser Glu Val Arg Tyr 
465 470 475 480 

Leu Ala Asp Lys Val Gly He Asp Glu Val His Ala Glu Ala Ser Pro 
485 490 495 

Glu Asp Lys Leu Asn He Val Asn Arg His Asn Glu His Gly Ala Thr 
500 505 510 

Met Phe Leu Gly Asp Gly He Asn Asp Ala Pro Ala Met Ala Val Ala 
515 520 525 

Thr Val Gly Val Ala Met Gly Ala Asp Ser Asp Val Thr Ser Glu Ala 
530 535 540 

Ala Asp Ala Val He Leu Asp Ser Ser Leu Glu Arg Leu Asp Asp Leu 
545 550 555 ~ * 560 

Leu His He Ser Ala Arg Met Arg Arg He Ala Leu Gin Ser Ala Gly 
565 570 575 

Gly Gly Met Ala Leu Ser Val He Gly Met He Leu Ala Val Phe Gly 
580 585 590 

Phe Leu Thr Pro Leu Met Gly Ala He Phe Gin Glu Val He Asp Val 
595 600 605 

Leu Ala He Leu Asn Ser Ala Arg Val Ala Leu Pro Arg Gly Ala He 
610 615 620 



Ser Asp Phe Asp Thr Gin Glu Lys Val Ser 
625 630 



<210> 581 
<211> 1917 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1894) 
<223> RXN00980 

<400> 581 

agagagaaag ggagaaatca tgaaaacgtg gaagacctgg ggggtcgtcg gagcttcagg 60 

cctcttgatt attttgtcgt ggttgagttc atcgagcccg atg ctg gca gat gca 115 

Met Leu Ala Asp Ala 
1 * 5 
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ttc atg ate gcg get gca att gtt gca ggt tgg ccg ate gcg cag tct 163 
Phe Met He Ala Ala Ala He Val Ala Gly Trp Pro He Ala Gin Ser 
10 15 20 



gca tat caa gca ctt cgc att cga atg gtg teg att gac tta ctg gtc 
Ala Tyr Gin Ala Leu Arg He Arg Met Val Ser He Asp Leu Leu Val 
25 -30 i 35 



211 



gtt gtg get gee gtt ggt gee atg ttc ate aac aac tat tgg gag tct 259 
Val Val Ala Ala Val Gly Ala Met Phe He Asn Asn Tyr Trp Glu Ser 
40 45 50 

gcg gcg gtg acg ttc etc ttt gee ctt ggc aag gca ctg gaa cgc gcg 307 
Ala Ala Val Thr Phe Leu Phe Ala Leu Gly Lys Ala Leu Glu Arg Ala 
55 60 65 

aca atg aac cgc aca cga aaa gca eta teg gat ctg gtg gat gca get 355 
Thr Met Asn Arg Thr Arg Lys Ala Leu Ser Asp Leu Val Asp Ala Ala 
70 75 80 85 

cca gaa act gca aca agg etc aac gcg gat gac tea aca gag gta gtt 403 
Pro Glu Thr Ala Thr Arg Leu Asn Ala Asp Asp Ser Thr Glu Val Val 
90 95 100 

gag ctg tgg gag ctt gag ccc ggt gac ate gtc ttg gta cgc aat ggc 451 
Glu Leu Trp Glu Leu Glu Pro Gly Asp He Val Leu Val Arg Asn Gly 
105 110 115 

gaa caa att ccc gtc gat gga aac gtg att gcg ggt gtc ggt gga att 4 99 
Glu Gin He Pro Val Asp Gly Asn Val He Ala Gly Val Gly Gly He 
120 125 130 

gat gaa tec aac ate acg ggt gaa tea atg ccg get gaa aag ggt caa 547 
Asp Glu Ser Asn lie Thr Gly Glu Ser Met Pro Ala Glu Lys Gly Gin 
135 140 145 

ggc tct gat gtg tat gca gga ace tgg ctg cga tct ggt gtt ttg aga 595 
Gly Ser Asp Val Tyr Ala Gly Thr Trp Leu Arg Ser Gly Val Leu Arg 
150 155 160 165 

gtc gag gca aca gga att ggt tea gac tea act ttg gca aaa ate att 64 3 
Val Glu Ala Thr Gly He Gly Ser Asp Ser Thr Leu Ala Lys lie lie 
170 175 180 

cac cgc gtt gaa gac gee cag gat gac aaa gee cgc aca caa aca ttc 691 
His Arg Val Glu Asp Ala Gin Asp Asp Lys Ala Arg Thr Gin Thr Phe 
185 190 195 

tta gag aaa ttc tct aag tgg tac acc ccg ggc gtc atg ate gee gee 739 
Leu Glu Lys Phe Ser Lys Trp Tyr Thr Pro Gly Val Met lie Ala Ala 
200 205 * 210 

gca gtg gtg gga ctt ate acc tgg gac gta gaa eta gca ctg acg etc 787 
Ala Val Val Gly Leu lie Thr Trp Asp Val Glu Leu Ala Leu Thr Leu 
215 220 * 225 

tta gtg ate ggc tgc ccc ggc gcg ttg gtt ate tec ate ccg gtg tec 835 
Leu Val lie Gly Cys Pro Gly Ala Leu Val He Ser lie Pro Val Ser 
230 235 240 245 
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ate gtc gca ggc ate ggc cgt get gca cgc gat ggc gtg ctg ate aag 883 
He Val Ala Gly He Gly Arg Ala Ala Arg Asp Gly Val Leu He Lys 
250 255 " 260 

ggt gga gaa tac eta gaa acc gee gcg aaa gtc gac gtc gtt gtc gtg 931 
Gly Gly Glu Tyr Leu Glu Thr Ala Ala Lys Val Asp Val Val Val Val 
265 270 275 

gac aaa act gga acg ctg acc acc ggc cgc cca gaa etc aca gac gta 979 
Asp Lys Thr Gly Thr Leu Thr Thr Gly Arg Pro Glu Leu Thr Asp Val 
280 285 290 

gaa gtc ate gag ccc gee tac age cag ggc gag gtg ctg gag etc gee 1027 
Glu Val He Glu Pro Ala Tyr Ser Gin Gly Glu Val Leu Glu Leu Ala 
295 300 305 

gcg cgc gec gag acg get tea gaa cat ccg ctt gee gac gee ate ate 1075 
Ala Arg Ala Glu Thr Ala Ser Glu His Pro Leu Ala Asp Ala He He 
310 315 320 325 

cgt ggt gec cag gat egg ggg ctg tec aca aca ttg gtg gaa gca get 1123 
Arg Gly Ala Gin Asp Arg Gly Leu Ser Thr Thr Leu Val Glu Ala Ala 
330 335 340 

gaa aac ate acc ggc cga ggc att ate gca aat gtt gat gga cag gca 1171 
Glu Asn He Thr Gly Arg Gly He He Ala Asn Val Asp Gly Gin Ala 
345 350 355 

gtt get gtt gga tct get gag tta ctt gat cat gaa cca gac teg acc 1219 
Val Ala Val Gly Ser Ala Glu Leu Leu Asp His Glu Pro Asp Ser Thr 
360 365 370 

agg ate ctg gag eta aat gec gaa gga aag acc gcg atg ttt gtc gga 1267 
Arg He Leu Glu Leu Asn Ala Glu Gly Lys Thr Ala Met Phe Val Gly 
375 380 385 

gtg aac gga cac gee att gga ate gtg gee gtc gec gac gee gtt cgt 1315 
Val Asn Gly His Ala He Gly He Val Ala Val Ala Asp Ala Val Arg 
390 395 400 * 405 

tea gat tct gee tea gca ate gaa teg ctg cat aag gcg ggc att caa 1363 
Ser Asp Ser Ala Ser Ala He Glu Ser Leu His Lys Ala Gly He Gin 
410 415 420 

gtt gtc atg gcg act ggc gac get cac cgc gtt gca caa aac gtg gee 1411 
Val Val Met Ala Thr Gly Asp Ala His Arg Val Ala Gin Asn Val Ala 
425 430 435 

tec aag ctg gga gtg gat gaa gtc tac tea gag eta etc cct gaa cag 1459 
Ser Lys Leu Gly Val Asp Glu Val Tyr Ser Glu Leu Leu Pro Glu Gin 
440 445 450 

aaa tta gaa ctg gtg cgt gat ctg caa get gee ggc aaa acg gtc gcg 1507 
Lys Leu Glu Leu Val Arg Asp Leu Gin Ala Ala Gly Lys Thr Val Ala 
455 460 465 

atg gtg ggt gac gga gtc aac gac acc cca gca ttg gca get get gat 1555 
Met Val Gly Asp Gly Val Asn Asp Thr Pro Ala Leu Ala Ala Ala Asp 
470 475 480 485 

ate gga gta gcg atg ggc gtg gca ggt tec cct gca gee att gaa acc 1603 
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He Gly Val Ala Met Gly Val Ala Gly Ser Pro Ala Ala He Glu Thr 
4 90 4 95 500 

get gat ate gca etc atg gcg gat cgt etc cca egg ctg gca cat gca 
Ala Asp He Ala Leu Met Ala Asp Arg Leu Pro Arg Leu Ala His Ala 
505 510 515 

gtg ace ttg gca aaa cgc ace gta aga acc atg cgc ate aat att ctg 
Val Thr Leu Ala Lys Arg Thr Val Arg Thr Met Arg He Asn He Leu 
520 ' 525 530 



1651 



1699 



att gcg ttg get acc gtg atg gtg tta eta get ggc gtc eta ttt ggc 1747 
He Ala Leu Ala Thr Val Met Val Leu Leu Ala Gly Val Leu Phe Gly 
535 540 545 

gga gtt acc atg teg gtt ggc atg etc gtt cac gaa gca age gtg ctg 1795 
Gly Val Thr Met Ser Val Gly Met Leu Val His Glu Ala Ser Val Leu 
550 555 560 565 

ctt gtt ate age ate gee. atg ctg ttg ctg cgt cca aca ctt aaa gaa 1843 
Leu Val He Ser He Ala Met Leu Leu Leu Arg Pro Thr Leu Lys Glu 
570 575 580 

gat get gcg caa gca agt gat att aaa cgc teg gaa ata caa cag ate 1891 
Asp Ala Ala Gin Ala Ser Asp He Lys Arg Ser Glu He Gin Gin He 
585 590 595 

gca taaccaatgg ctgggtactg atg 1917 
Ala 



<210> 582 
<211> 598 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 582 

Met Leu Ala Asp Ala Phe Met He Ala Ala Ala He Val Ala Gly Trp 
15 10 15 

Pro He Ala Gin Ser Ala Tyr Gin Ala Leu Arg He Arg Met Val Ser 
20 25 30 

He Asp Leu Leu Val Val Val Ala Ala Val Gly Ala Met Phe He Asn 
35 40 45 

Asn Tyr Trp Glu Ser Ala Ala Val Thr Phe Leu Phe Ala Leu Gly Lys 
50 " 55 60 

Ala Leu Glu Arg Ala Thr Met Asn Arg Thr Arg Lys Ala Leu Ser Asp 
65 " 70 75 80 

Leu Val Asp Ala Ala Pro Glu Thr Ala Thr Arg Leu Asn Ala Asp Asp 
85 90 ^95 

Ser Thr Glu Val Val Glu Leu Trp Glu Leu Glu Pro Gly Asp He Val 
100 105 HO 

Leu Val Arg Asn Gly Glu Gin He Pro Val Asp Gly Asn Val He Ala 
115 120 125 
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Gly Val Gly Gly He Asp Glu Ser Asn He Thr Gly Glu Ser Met Pro 
130 135 140 

Ala Glu Lys Gly Gin Gly Ser Asp Val Tyr Ala Gly Thr Trp Leu Arg 
14 5 150 155 160 

Ser Gly Val Leu Arg Val Glu Ala Thr Gly He Gly Ser Asp Ser Thr 
165 . 170 ^ 175 

Leu Ala Lys He He His Arg Val Glu Asp Ala Gin Asp Asp Lys Ala 
180 185 190 

Arg Thr Gin Thr Phe Leu Glu Lys Phe Ser Lys Trp Tyr Thr Pro Gly 
195 200 205 

Val Met He Ala Ala Ala Val Val Gly Leu He Thr Trp Asp Val Glu 
210 215 220 

Leu Ala Leu Thr Leu Leu Val He Gly Cys Pro Gly Ala Leu Val He 
225 2 30 235 240 

Ser He Pro Val Ser He Val Ala Gly He Gly Arg Ala Ala Arg Asp 
245 250 255 

Gly Val Leu He Lys Gly Gly Glu Tyr Leu Glu Thr Ala Ala Lys Val 
260 265 270 

Asp Val Val Val Val Asp Lys Thr Gly Thr Leu Thr Thr Gly Arg Pro 
275 280 285 

Glu Leu Thr Asp Val Glu Val He Glu Pro Ala Tyr Ser Gin Gly Glu 
290 295 300 

Val Leu Glu Leu Ala Ala Arg Ala Glu Thr Ala Ser Glu His Pro Leu 
3 ° 5 310 315 320 

Ala Asp Ala He He Arg Gly Ala Gin Asp Arg Gly Leu Ser Thr Thr 
325 330 " ^ 335 

Leu Val Glu Ala Ala Glu Asn He Thr Gly Arg Gly He lie Ala Asn 
340 345 350 

Val Asp Gly Gin Ala Val Ala Val Gly Ser Ala Glu Leu Leu Asp His 
355 360 365 

Glu Pro Asp Ser Thr Arg He Leu Glu Leu Asn Ala Glu Gly Lys Thr 
370 37 5 380 

Ala Met Phe Val Gly Val Asn Gly His Ala He Gly He Val Ala Val 
385 390 395 ~ 400 

Ala Asp Ala Val Arg Ser Asp Ser Ala Ser Ala He Glu Ser Leu His 
405 410 415 

Lys Ala Gly He Gin Val Val Met Ala Thr Gly Asp Ala His Arg Val 
420 425 430 



Ala Gin Asn Val Ala Ser Lys Leu Gly Val Asp Glu Val Tyr Ser Glu 
435 440 ~ ' 445 
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Leu Leu Pro Glu Gin Lys Leu Glu Leu Val Arg Asp Leu Gin Ala Ala 
450 455 460 

Gly Lys Thr Val Ala Met Val Gly Asp Gly Val Asn Asp Thr Pro Ala 

465 470 475 480 

Leu Ala Ala Ala Asp lie Gly Val Ala Met Gly Val Ala Gly Ser Pro 
485 " 490 495 

Ala Ala He Glu Thr Ala Asp He Ala Leu Met Ala Asp Arg Leu Pro 
500 505 510 

Arg Leu Ala His Ala Val Thr Leu Ala Lys Arg Thr Val Arg Thr Met 
515 520 525 

Arg He Asn He Leu He Ala Leu Ala Thr Val Met Val Leu Leu Ala 
530 535 540 

Gly Val Leu Phe Gly Gly Val Thr Met Ser Val Gly Met Leu Val His 

545 550 555 560 

Glu Ala Ser Val Leu Leu Val He Ser He Ala Met Leu Leu Leu Arg 
565 570 575 

Pro Thr Leu Lys Glu Asp Ala Ala Gin Ala Ser Asp He Lys Arg Ser 
580 585 590 



Glu He Gin Gin He Ala 
595 



<210> 583 

<211> 1296 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXN00099 

<400> 583 

ctctggtgaa gaggatgttg actcgggaga ttcttccact gattcactga ttaagtggta 60 

ccgcgcaaat aggtagtcgc ttgcttatag ggtcaggggc gtg aag aat cct cgc 115 

Val Lys Asn Pro Arg 
1 ~ 5 

etc ata gca ctg gec get ate ate ctg ace teg ttc aat ctg cga aca 163 
Leu He Ala Leu Ala Ala He He Leu Thr Ser Phe Asn Leu Arg Thr 
10 15 '20 

get att act get tta get ccg ctg gtt tct gag att egg gat gat tta 211 
Ala He Thr Ala Leu Ala Pro Leu Val Ser Glu lie Arg Asp Asp Leu 
25 30 35 

ggg gtt agt get tct ctt att ggt gtg ttg ggc atg ate ccg act get 259 
Gly Val Ser Ala Ser Leu He Gly Val Leu Gly Met He Pro Thr Ala 
40 45 50 

atg ttc gcg gat get gcg ttt gcg ctt ccg teg ttg aag agg aag ttc 307 
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Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser Leu Lys Arg Lys Phe 
55 60 65 

act act tec caa ctg ttg atg ttt gec atg ctg ttg act get gec ggt 355 
Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu Leu Thr Ala Ala Gly 
7 ° 75 80 85 

cag att att cgt gtc get gga cct get teg ctg ttg atg gtc ggt act 403 
Gin He He Arg Val Ala Gly Pro Ala Ser Leu Leu Met Val Gly Thr 
*90 95 100 

gtg ttc gcg atg ttt gcg ate gga gtt ace aat gtg ttg ctt ccg att 451 
Val Phe Ala Met Phe Ala He Gly Val Thr Asn Val Leu Leu Pro He 
105 HO H5 

get gtt agg gag tat ttt ccg cgt cac gtc ggt gga atg teg aca act 4 99 
Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly Gly Met Ser Thr Thr 
120 125 130 

tat ctg gtg teg ttc cag att gtt cag gca ctt get ccg acg ctt gec 547 
Tyr Leu Val Ser Phe Gin He Val Gin Ala Leu Ala Pro Thr Leu Ala 
135 140 145 

gtg ccg att tct cag tgg get aca cat gtg ggg ttg ace ggt tgg agg 595 
Val Pro He Ser Gin Trp Ala Thr His Val Gly Leu Thr Gly Trp Arg 
150 155 160 ' 165 

gtg teg etc ggt teg tgg gcg ctg ctg ggg ttg gtt gcg gcg att teg 643 
Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu Val Ala Ala He Ser 
170 175 180 

tgg att ccg ctg ttg agt ttg cag ggt gee agg gtt gtt gcg gcg ccg 691 
Trp lie Pro Leu Leu Ser Leu Gin Gly Ala Arg Val Val Ala Ala Pro 
185 190 195 

teg aag gtt tct ctt cct gtg tgg aag tct teg gtt ggt gtg ggg etc 739 
Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser Val Gly Val Gly Leu 
200 205 210 

ggg ttg atg ttt ggg ttt act teg ttt gcg acg tat ate etc atg ggt 787 
Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr Tyr He Leu Met Gly 
215 220 225 

ttt atg ccg cag atg gta ggt gat cct cag etc ggt gcg gtg ttg tta 835 
Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu Gly Ala Val Leu Leu 
230 235 240 ~ 245 

ggc tgg tgg tea att ttg gga ttg ccg ctg aac att ctg gga ccg tgg 883 
Gly Trp Trp Ser He Leu Gly Leu Pro Leu Asn lie Leu Gly Pro Trp 
250 255 260 

ttg gtg acg cgt ttc act aac tgc ttc ccg atg gtt gtt ate gec agt 931 
Leu Val Thr Arg Phe Thr Asn Cys Phe Pro Met Val Val lie Ala Ser 
265 270 275 

gtc atg ttt etc ate ggt aat ggt ggg ttt tgt ttg get ccg gat gtt 979 
Val Met Phe Leu He Gly Asn Gly Gly Phe Cys Leu Ala Pro Asp Val 
280 285 290 

gcg ccg tgg ttg tgg gcg acg ttg tct ggt ctt ggt ccc ctt gcg ttc 1027 
Ala Pro Trp Leu Trp Ala Thr Leu Ser Gly Leu Gly Pro Leu Ala Phe 
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295 300 305 

ccg atg gcg'ttg acg etc att aat att cgt get gaa act agt get ggt 1075 
Pro Met Ala Leu Thr Leu lie Asn lie Arg Ala Glu Thr Ser Ala Gly 
310 315 320 325 

get tct gcg ttg agt tec ttc ggg cag ggt ttg ggt tat acg att gcg 1123 
Ala Ser Ala Leu Ser Ser Phe Gly Gin Gly Leu Gly Tyr Thr He Ala 
330 335 340 

tgt ttc ggt ccc ttg ttg act ggt ttc att gtc gat gcg aca ggc age 1171 
Cys Phe Gly Pro Leu Leu Thr Gly Phe He Val Asp Ala Thr Gly Ser 
345 350 355 

ttc cga aca ate ttt gtg ctt ttt gcg gtt gca aca etc ttc gtt att 1219 
Phe Arg Thr He Phe Val Leu Phe Ala Val Ala Thr Leu Phe Val He 
360 365 370 

aga ggc ggt tac ttt gcg aca agg cag gtt tac gtc gaa aag ctt tta 1267 
Arg Gly Gly Tyr Phe Ala Thr Arg Gin Val Tyr Val Glu Lys Leu Leu 
375 * 380 385 



aat cgc taggatggcg ctatgccgca aag 

Asn Arg 

390 



1296 



<210> 584 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 584 

Val Lys Asn Pro Arg Leu He Ala Leu Ala Ala He He Leu Thr Ser 
15 10 15 

Phe Asn Leu Arg Thr Ala He Thr Ala Leu Ala Pro Leu Val Ser Glu 
20 ' 25 30 

He Arg Asp Asp Leu Gly Val Ser Ala Ser Leu He Gly Val Leu Gly 
35 40 45 

Met He Pro Thr Ala Met Phe Ala Asp Ala Ala Phe Ala Leu Pro Ser 
50 55 60 

Leu Lys Arg Lys Phe Thr Thr Ser Gin Leu Leu Met Phe Ala Met Leu 
65 ^ 70 75 80 

Leu Thr Ala Ala Gly Gin He He Arg Val Ala Gly Pro Ala Ser Leu 
85 90 95 

Leu Met Val Gly Thr Val Phe Ala Met Phe Ala He Gly Val Thr Asn 
100 105 HO 

Val Leu Leu Pro He Ala Val Arg Glu Tyr Phe Pro Arg His Val Gly 
115 120 125 

Gly Met Ser Thr Thr Tyr Leu Val Ser Phe Gin He Val Gin Ala Leu 
130 135 140 

Ala Pro Thr Leu Ala Val Pro lie Ser Gin Trp Ala Thr His Val Gly 
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145 



150 



155 



160 



Leu Thr Gly Trp Arg Val Ser Leu Gly Ser Trp Ala Leu Leu Gly Leu 
165 170 " 175 

Val Ala Ala He Ser Trp He Pro Leu Leu Ser Leu Gin Gly Ala Arg 
180 185 190 

Val Val Ala Ala Pro Ser Lys Val Ser Leu Pro Val Trp Lys Ser Ser 
195 200 205 

Val Gly Val Gly Leu Gly Leu Met Phe Gly Phe Thr Ser Phe Ala Thr 
210 215 220 

Tyr He Leu Met Gly Phe Met Pro Gin Met Val Gly Asp Pro Gin Leu 
225 230 235 240 

Gly Ala Val Leu Leu Gly Trp Trp Ser He Leu Gly Leu Pro Leu Asn 
245 250 255 

He Leu Gly Pro Trp Leu Val Thr Arg Phe Thr Asn Cys Phe Pro Met 
260 265 270 

Val Val He Ala Ser Val Met Phe Leu He Gly Asn Gly Gly Phe Cys 
275 280 * 285 

Leu Ala Pro Asp Val Ala Pro Trp Leu Trp Ala Thr Leu Ser Gly Leu 
290 295 300 

Gly Pro Leu Ala Phe Pro Met Ala Leu Thr Leu lie Asn He Arg Ala 
305 310 315 320 

Glu Thr Ser Ala Gly Ala Ser Ala Leu Ser Ser Phe Gly Gin Gly Leu 
325 330 " 335 

Gly Tyr Thr He Ala Cys Phe Gly Pro Leu Leu Thr Gly Phe He Val 
340 345 350 

Asp Ala Thr Gly Ser Phe Arg Thr He Phe Val Leu Phe Ala Val Ala 
355 360 365 

Thr Leu Phe Val He Arg Gly Gly Tyr Phe Ala Thr Arg Gin Val Tyr 
370 375 380 



Val Glu Lys Leu Leu Asn Arg 
385 390 



<210> 585 
<211> 387 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (364) 

<223> RXN02662 

<400> 585 

ccaaggtgtc accctcaccg ttgccatcgc cttcatcatc gtcaatatcg ccgtggacct 60 
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gctctacgtc ctggtcaatc cacgtattag gagcatctag atg cgc cgt aaa eta 115 

Met Arg Arg Lys Leu 
1 5 

acc acc aca tta gaa aac aag ccc ggt gca cga ctt ggt ggc ttc cgc 163 
Thr Thr Thr Leu Glu Asn Lys Pro Gly Ala Arg Leu Gly Gly Phe Arg 
10 15 20 

gca ctt gca cca act tea aaa ate gcg ctg gtt ttc ctt etc ctg ate 211 
Ala Leu Ala Pro Thr Ser Lys He Ala Leu Val Phe Leu Leu Leu He 
25 = 30 35 

ttc etc etc gcg ate ttt gee cca ctg att get aaa tac gat cca ctg 259 
Phe Leu Leu Ala He Phe Ala Pro Leu He Ala Lys Tyr Asp Pro Leu 
40 45 50 



gec tec gga act cca gtc cag cct cca age ggt gag cac tgg ttt ggt 
Ala Ser Gly Thr Pro Val Gin Pro Pro Ser Gly Glu His Trp Phe Gly 
55 60 65 



307 



acc gac gee ate ggc cgc gat att ttc tec cgc gta gec acg gcg cca 355 

Thr Asp Ala He Gly Arg Asp He Phe Ser Arg Val Ala Thr Ala Pro 
70 75 80 85 

gag cct ccc tgatcattgg tettttcget acg 387 
Glu Pro Pro 



<210> 586 
<211> 88 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 586 

Met Arg Arg Lys Leu Thr Thr Thr Leu Glu Asn Lys Pro Gly Ala. Arg 
15 10 15 

Leu Gly Gly Phe Arg Ala Leu Ala Pro Thr Ser Lys He Ala Leu Val 
20 25 30 

Phe Leu Leu Leu He Phe Leu Leu Ala He Phe Ala Pro Leu He Ala 
35 40 45 

Lys Tyr Asp Pro Leu Ala Ser Gly Thr Pro Val Gin Pro Pro Ser Gly 
50 55 60 

Glu His Trp Phe Gly Thr Asp Ala He Gly Arg Asp He Phe Ser Arg 
65 70 75 80 

Val Ala Thr Ala Pro Glu Pro Pro 
85 



<210> 587 
<211> 972 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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